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With them ſeveral US E 8. 
y im EIGHT PARTS — 1 : 
_ ab CONTAINING N — | 


1 Defiuitions of 1 ſeveral. Parts of the || V1. A Continuation of the Uſe of the Ter 
Celeſtial - and Terreſtrial GEG, I reftrial Gro x, exemplined in Fifty: b 
both real and imaginary, with their. ſe- Paradores, with their Solutions 3 &if- 
veral Uſes. 4 tinguiſhed' into Geographical, Phitoſo- 

II. A ſhort bat comptebenſive Syſtem - of | * phical, and Aſtronomical. Pi. 
the Geography of the Terreſtrial Gon x.: Vii. The Uſe. of the Celeſtial G Long, "© 


III. The Uſe of the Terreſtrial G Lon E, exemplified in Twenty-ſix Problems, with 


exemplified or illuſtrated In Sixty eight | very eaſy Directions to obtain their Solu- 2 | 
2233 with. varyrealy. Directions” for tions, to which is prefixed à ſhort Account”. _ © 1% 
working them of the Coperaican Syſtem, and a ſhort © - 


IV. The Cobltrattion of 'the Aeg, [| Explanation of the latter Part of Pa ne _ 
with its Uſe on the Terreſtrial G10 x, „ Epbemeris. . -45 


1 
—— 


Hon. A e of the Uſe of the 


in Seven Problems, 


v. A further Uſe ofthe Terrefitial Gon, || Celeſtial O 0 » x, exemplified in Twelve + 


_ exemplified in Forty-five RET: with || Nautica! Problems, tor findiag the Lati- 2 
| 1 tude at Sea; Rd aaa "2208 


To Which is annexed, 


An ND 


G the Nature and Uſe of the O RRE RT, 
or P L AN ET AR I U u 


. The Whole, interſperſed with uſeful and inſtructive Notes, is deſigned and 


adapted for the Uſe of Sehodls, in Great-Britain and Ireland; ans] in 
the Britiſh. Colonies and Plantations abroad. 0 


By THOMAS BI LW oO NT . : 1 
Schoolmalies: in Wapping ; Author of the Nzw Gvu1Ds to the e ra 


 TonGUs, SCHOOLMASTERS — Sc. Cc 


drag — — 2 
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Office, Ne 21, in Finch-L 7, nvar fg Royal Exchange, Moserxxv, 


. T 0 6 1 | 
WILLIAM MouNTaAiNE, EV; 
1 2 | ; F. R. * | 
8$TKB, ; 7 | 
| AVING ſubmitted the following Pages to 

your impartial Peruſal, and afterwards re- 

ceived from You the agreeable Aſſent, that 
they are what the Title-Page expreſſes, viz. A new 
and complete Deſcription of the GLOBES, with 
their ſeveral Uſes, I am conſtrained to beg this 
further Favour, that you would take them under 
Your friendly Protection in this public Manner; 
and the more fo, ſince You was pleaſed to add a 
great many uſeful Informations, not thought of, by 
me, before ; therein preſenting You with Your 
own again, 


Your Knowledge of the GLOBES, and of 

their Uſefulneſs in Geographical and Aſtronomical _ 
Studies, emboldens me to think, that I am not 

wrong in the Choice of ſuch a Patron; and the 
many Gentlemen, who have, from.You, received their 
eee Erudition, when this Book ſhall come 
into their Hands, will (I doubt not) confirm that 
Choice. And however, - ſenſible they may be of 
the Obligations conferred on them, by Your build- 
ing them up in every Branch of Mathematical 
Knowledge, yet none are more ſo, than, 


8 1: | 
"<7 our moſt obliged, and 
_ . Moſt humble Servant, 


Thomas Dilworth. 
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MID ST the, ſeyeral Branches of Web 
Which are taught in our Schools, that of * 
GLOBES is none ot the leaſt: And àamidſt 
the ſeveral T reatiſes . that have, from time to time, been 
handed down to us, not one that I have ſeen can be called 
complete; ſome being very prolix in fuchi Parts as require 
very little expatiating on, I mean the Geographical Part; 
and others being very defeftive with regard tg, the Deffni- 
tions, Theorems, Paradoxes and 74.2 which ought 
to be, in a Particular Manner, enlarged an, in Order to 

render 4 Pupil at School, or any other P on deſirous of 
knowing the Uſe of the GLOBES: GR au Acquaitit- 
ed with them : And. it was this, 1 e di 
of a Teachers providing written Papefs, to giye chem 3 
complete Inttruction, which put mne upon compofing 72 
following Ho well I have fucteeded” in th 
Undertakin eyond any who have trod this Pach before 
me. T ſhall leave to better Judges to determin, | 

The Stuch of the GLOBES is eceeding pleafart 
inafchch'as it furniſhes the Learner with very ſurprizirig 
and hvely Ideas of the Heavens and of the Earth: and t 
is not only pleaſant but profitable, as it affiſts him in ſuch 
of his Mathetnatical Studies as relate to Aſtronomy r: 

In this Attem t of mine, 1 have obferved the” 
mentioned! in the ride Page, _ n 

1. Thave given the Uſual Peknitions of the ln Tac | 
of both GLOBES, both real and imaginary; wherein the 
ſeveral Uſes of thoſe Parts are laid down for the Informa- | 
tion of the Learner. - 

2. A Geographical Account of 5 Teireſtrial GLOBE 
is next exhibired, wherein 1 have been very ſhort, becauſe 
the GL OBE itſelf confined me to be ſo: The Nature 
of a Terreftrial GLOBE of 16 Inches Diameter (Which. 
is large enough for common Uſe) not admitting of a larger 
Account; neither can a complete Courſe of Geogra 1 
rags fo well on 7 che bro ns har es G 785 
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from Treatiſes wrote profeſſedly on that Subject, joined 


with a Sett of the largeſt two-ſkeet Maps. | 
The GLOBES, which I have all alang uſed, are thoſe 
of the late Mr. Price's Conſtruction, or go by his Name; 
+ being, as I obſerved before, 16 Inches in Diameter. Not 
out of Oppolition to thoſe made by Mr. Senex (which are 
without all Doubt very good) but by Friendſhip, it being 
many Years ſince I purchaſed them. 
3. The Learner is next preſented with a Sett of 68 Prob- 
lems on the Terreſtrial GLOBE; the Solutions of which 
are. laid down by ſuch eaſy Directions, that the Teacher 


may communicate with fewer Words, and conſequently the 


Learner will make a quicker Progreſs by this Method than 
by any other. If the Teacher ſhould want more Examples, 
as it is poſſible he may for ſome Pupils, it will be very eaſy 
for him to enlarge in every Problem, by varyipg it, where 


he finds it neceſlary. | 
4. I have introduced the Uſe of the. Analemma on the 
'Terreſtrial GLOBE, with the Way of conſtructing it for 
GLOBES of all Sizes. A thing not commonly uſed, 
tho? very entertaining. E 1 DP 
5. The ſeveral Geographical Theorems, that T occafionally 
met with (principally taken from Mr. Gordon's Geographical 
Grammar) I have here inſerted ; and becauſe I thought 
them alone very imperfect for a Learner, notwithſtanding, 
that they are certain and undeniable Truths, I have given 
an Explication to every one of them; and here I promiſe 
to give the Learner a great deal of Benefit, For, when 
his Tutor has explained them to him, whether by this Book 
K 2 Weg the GLOPE before him, the Learner 
y reading them and applying them to the GLOBE again, 
cannot but be greatly 2 abs and his Judgment — 
very much ſtrengthened. 3 
b. Next after the foregoing Theorems and their Expli- 
cations, I have given all the Paradoxes that Mr. Ger dos 
obliged the World with, together with a few of my own. 
And tho? the ſeveral Solutions to thoſe Paradoxes were given 
by another Hand. (Mr. Gordon not chuſing to give them 
hunſelf, but left them to the Learners to perform, which 


> 


inextricable Mazes) I have given them again de novo, diſ- 
f „ tinguiſhing 


by the Way, was an Cmiſſion, and which led them into 


$ tinguiſhing them into Geographical, Philoſophical and Aftro- 
nomical. And here I conceive the Learner will receive ano- 
ther Benefit, and that none of the ſmalleſt. For, as many 
of them are ſo dark, that it is next to impoſſible for him 
to give a true Solution, without being firſt informed by his 
Tutor: ſo after ſuch Information received, by applying to 
the GLOBE, with theſe Solutions, he will be very much 
aſſiſted. Beſides, the Tutor in his ſeveral Leſſons, will be 
obliged to make ſome little Experiments himſelf to help his 
Pupil's Underſtanding; and therefore theſe Solutions, by 
making the Pupil read them at the GLOBE, will ſave the 
Teacher much Trouble and many Words, at the ſame Time 
that they will be a Benefit to the Scholar. | 

And as Paradoxes as well as Theorems, are in themſelves 
certain infallible Truths, tho expreſſed in Terms ſeemingly 
ö eontradictory and inconſiſtent, and condemned by ſome, 
he yet they cannot be clearly underſtood without a good Know- 
Ns ledge of the Uſe of the Terreſtrial GLOBE (and perhaps 
d, of the real GLOBE of the Earth too, which, if not at- 
- tained by travelling, may be by Hiſtory): and may be pro- 
ly perly called ſo many Touch-ſtones, ſerving to whet the 
al Genius of a Reader, inquiſitive after this pleaſing and uſe- 
hr ful kind of Learning. | | 
7. Next, in Order, I have given a ſhort Account of the. 
= Celeſtial GLOBE, and of the Conceptions a Perſon ſhould 
* have at the Time he compares it with the Heavens; alſo of _ 
3 the Syſtem of the Univerſe, or as it is commonly called the 
ok Solar or Copernican Syſtem, together with ſome Particularities 
$a of the Sun, Moon, Earth and Planets. And herein I muſt 
"* beg leave to obſerve that I have not been very circumſtan- 
by tial about the Planetary Syſtem, but have only mentioned it 
wy in general Terms, becauſe the Planets cannot be depicted 


li- upon the GLOBE, they every Day changing their Places, 


1 being ſometimes in one Sign, and ſometimes in another. 
LY Particular Accounts of them and alſo of Eclipſes being to be 
Th met with in all or moſt Aſtronomical Writers. 


The fixed Stars, as they are ranged into Conſtellations 
are here exhibited in the narrow Compals of Tables taken 
from Mr. Robertſon's excellent Elements of Navigation; yet 
as full as others, who haye in Treatiſes of this Nature ex- 
preſſed themſelves in a much larger Manner; including a 
r Account of the Vi Lada, and of Nebulous Stars 


* „ oy — 4 
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p 1 Wy 
8. Ihe Reader i is preſented with a Sett of 26. Aſtrono- 
mical Problems on cht Celeſtial GLOBE, and 12 Nautical 
Problems for finding the Latitude at Sea. And here I would 
have it obſerved, that if, upon working any of the following 
Froblems, the Anſwer ſhould not be exactly the ſame wirft 


what is there exhibited, it muſt be attributed partly to the 
Differences of GLOB ES, and partly to the Differences of 
Workmen; ſince what wich one Difference, and what with 
the other, it is hardly poſſible to make two GLOBES 
ſo exactly alike, that they ſhall admit of the ſame preciſe 
Anſwer. Add to theſe, the Want of a true Light, in a 
School; which, when it happens to be the Caſe, is another 
Objection towards the obtaining a juſt Solution. Now, all 
theſe put together, it is no Wonder, if, upon working any 
Problem by either of the GLOBES, that that particular 
Solution does nat-appear, in ſo exact a Manner, as that, which 
is affixed to the Prem to hh it belongs. | 
9. If. the Number of Problems, Thiorems ang Paradexes 
ſhould be objected, as being too large, and therefore need- 
leſs, I anſwer, that I think there is not one too many, inaſ- 
much as ther Treatiſes upon the GLOBES are by far too 
ſhort, notwithſtanding their Author's ſay, that by offering 
about twenty or thirty Problems, without any Explanation 
of either Theorems or Paradoxes, there are enough of them; 
and that-others not mentioned in their ſeveral Treatiſes, 
may eaſily be underſtood, by thoſe that are. 
10. And laſtly; To all the foregoing Articles, I have' 
added an Appendix, concerning the Nature and Uſe of an 
 Orrery, or Planetarium; which is an Inſtrument repreſent- 
ing the Copernican Syſtem; ſo fit to be introduced into 
Schools, and ſo eaſy to be underſtood, both by Ladies as 
well as young Gentlemen, that I am ſurprized | it is not ſo 
much taught as it deſerves. I preſume, I need fay no more 
upon the whole, in this Place, but leave the following 
Sheets to ſpeak for themſelves : If they contribute any 
thing towards the Improvement of a promiſing Genius, 
it will give a great Pleaſure to the Author, and I am ſure . 
it muſt: 'be ſome Advantage to the Learners, inaſmuch as 
chey will furniſh young Minds with ſuch exalted Ideas, as 


cannot 928 found, where nothing of this Kind j is ſrucied.” 
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A new and complete 


DES0CRIYTION 


of the TeRRESTRIAL and CELESTIAL. 


GEOBES, 


With their ul U 8 E 8. 


"PART I 


Containing Deftiicidins of the ſeveral” Parts of the Gln, \ 
* HEH real and imaginary, with their Uſes, 


a. 


F 


of the GLOBES in general. 


LOBES are artificial ſpherical Bodies, made to repreſent 
8 the Heavens and the Earth. 
They are of two Sorts, viz. terre/trial and celaftial; each of 
which are compoſed of the following Parts, ſome real, and 
ſome imaginary. 


I. Of the real Parts, and their Uſes: 


1. The Glhbr or round Ball itſelf, which is an Emblem, one of the 
Heavens, and the other of the Earth ; whereon are placed (on the ter- 
reſtrial Globe) the ſeveral Parts of the Earth and Sea, in their natural 
Situation; and (on the celeſtial Globe) the Stars of Heaven, under the 
Figures of Men, Birds, - Beaſts, and ſeveral other Repreſentations ; and 
on both; ſeveral Circles, ſome running 1 to each other, which 
are called Parallels of Latitude or Declination ; and others croſſing each 
other in © te Points at the Poles, which are called Meridians, or , 
Circles of right Aſcenſion. | 
2. The Horizon; which is a broad flat Piece of Wood, running round 
the Globe, called the rational true, or aſtronomic Horizon, and ſerves 

(..) To divide the Globe into two equal Parts, called the upper and 
lower Hemiſpheres. 

(2.) To determin the Times of the riſing and ſetting of the Sun, 
Moon, and Stars, their Altitudes, and Continuance above the Horizon. 

(3.) To ſhew the Length and Increaſe oF Day: ans Night, in all 
Places of the Earth, by ln. | 
The Horizen contains ſeveral ſignificant Circles, viz. The 
W's ) Or that which is ou ſhews the ſeveral * of the Com- 

each Point having its Name. The 

| B (2.) Shews 


\ FI 5 4 : ) =, 7 1 
62.) Shews the Julian Calendar, or old Account of Time, as it food 
before that Calendar was re formed in the Year 1752,” The | 
(3) Diſcovers the New Calendar, as it is now uſed in Eg land, and 
by Foreigners; in which are wrote the ſeveral reſpective Saints Days, 
and other remarkable Days, fixed againſt theit reſpeQive Days of the 
Month, which are diſtinguiſhed in a ſmaller Circle inwards ; the two 
Calendars anſwering to each other Day by Day e „ but with this 
Difference, that the new Calendar ſtands eleven * the old ons. 


(4.) Shews the 12 Signs of the Zodiac, each Sign being divided into 
three Parts; firſt the Name, then the Character, and laſtly the Sign it- 
ſelf, as depicted on the Celeſtial Globe; the two laſt being radiated for 
Diſtinction's Sake. On an inner ſmall Circle the Degrees of each Si 
are diſtinguiſhed, by 10, 20, 30; in another inner ſmall Circle, 
ſingle Degrees; and in another, the ſmalleſt of all, each Degree is ſub- 
divided into three Paris, wiz. 20 Minutes each. | * 


3. The Braxen Meridian, or great e which ſerves to divide 


the Globe into two equal Parts, called the and Weſtern He- 
miſpheres. | 
This Circle is divided into four Quadrants; two of which begin at 
the Equator, and increaſe in Degrees towards the Poles, to ſhew the 
North and South Latitude of Places on the Terreſtrial Globe, and the 
Declination of the Sun and Stars on the Celeſtial Globe. The other two 
Quadrants begin at the Poles, and increaſe in Degrees towards the 
Equator, and theſe ſerve to elevate and depreſs either of the Poles to the 
Latitude of any particular Place, ARTIE 
Note 1. The Poles of this Meridian are in the Eaft and Weſt Points of the Horizon, 
2. Meridian is derived from the Latin Word Meridies, South, or rather from M. di- 
dies, or Mcdius-dies, the Middle of the Day; becauſe when the Sun comes to.that 
Circle, it is at that very Moment, Noon, Mid-day,. or 12 O Clock. 

. The horary Circi:, or Hour-Circle ; This is a ſmall flat Ring of 
Braſs, generally fixed about the North Pole, becauſe more frequently 
| uſed in North than in South Latitude. On this Ring are deſcribed. the 

twice 12, or 24 Hours of the natural Day: that twelfth Hour which is 
uppermoſt, and next the Zenith, repreſen 12 &' Clock at Noon; the 
lowermoſt 12, repreſents the Hour of 12 at Night: The Hours, on the 
Eaftern Side, ſhew the Morning Hours, that is, from Midnight to Noon; 
and thoſe on the Weſtern Side, ſhew the Afternoon Hours, that is, from 
Noon to Midnight: Every Hour alſo anſwers to 15 Degrees of the Equa» 
tor, and by that means reduces the Degrees of the Equator or. Equinoc- 
tial into Time, and the contrary, at once: It alſq, ſerves. to ſhew the 
Hour of the Sun's, Moon's, and any particular Star's. riſing, Calminat- 
ing or Southing, and ſetting ; and ſeveral other Purpoſes, 1 

Vote 1. The Pole of the Globe is always in the Center of this Circle. ; 
2. The Index or Hand, which points to the Hour, is carried round by the | 
of the Globe, either Eafterly or Weſterly ; it being fixed on the Axis of the Globe, 
which is made to project itſelf beyond the Braſi-Meridian tor that Purpoſe; 
- 9 time is capable of being put to any Hour propoſes, without 2 
2E 0 | , | 
2:0 Horary is derived from the Latin Word Hera, an Hour. 


£ 


4. The 


[| 


($7 
$3.” The Puadrant of Altitude : This is a narrow, thin, pliant Plate of 
Braſs, exactly anſwering to a Quadrant of the Brazen Meridian; and, like 
that, is divided into go Degrees, having a Nut and Screw at one End to 
faſten it to the Meridian (always in the Zenith) and, when fixed, ſup- 
plies the Place of an infinite Number of vertical Circles: It alſo ſerves to 
determin the Altitudes, Azimuths and Diſtances of the Celeſtial Bodies, 
on the Celeſtial Globe, and the Diſtance and Bearings of Places, Oc. on 
the Terreſtrial Globe. | 
Note, The Degrees are reckoned upwards on this Infrument, becauſe all Altitudes on 
the Globes begin at the Horizon, and are reckoned towards the Zenith, 
6. The Semicircle of Pofition : This is a thin Plate of Braſs, anfwering 
to one half of the Horizon, and is divided into 180 Degrees; and, 
when uſed, js fixed at the North and South Sides of the Horizon or Me- 
ridian: It ſerves to meaſure the Diſtance betweea any two Places, on the 


Surface of the Terreftrial Globe, or between any two Stars on the Cele- 


ſtial Globe, which are beyond the Reach of the Quadrant of Altitude. 


However, as the Quadrant of Altitude or Horizon, in a great Meaſure, 
ada 


2 the Want of this Inſtrument, it is not uſually except de- 


7. The Viret upon which the artificial Globe turns: Theſe repreſent 
the two Poles of the World, viz. North and South; and alſo the Axis, 
upon which the great Fabric of the terraqueous or natural Globe moves, 


in its diurnal Motion from Weſt to Eaft. | 


8. The Mariners Compaſs: This does not immediately belong to the 
Globe, but is neceſſary, by placing it on the Horizon, or elſewhere, to 
pur the Globe in ſuch a Potion, as to ſtand due North and South, to 
repreſent the Face of the Earth or Heavens, according to the given Situ- 
ation ; but to do this yet more accurately, Care muſt be taken to allow 
for the Variation. 5 £4 5442 


II. Of the imaginary Parts, and their Uſes. 


1. The Horizon, This, upon the artificial Globes, is a material Cir- 
cle, yet, upon the Globe of the Earth,-is only an imaginary- one, and 
always moveable : It is of two Kinds, wiz. Senſible and Rational. 

The ſenſible, or natural Horizon, is that Circle that bounds the Sight 
of every individual round about, where the Earth and Sky, or Water 
and Sky, ſeem to meet. +52 ; 

The true rational, or mathematical Horizon, divides the Globe of the » 
Earth into two equal Parts, called the upper and lower AAS Radars 
and to which all aſtronomical Calculations refer. | 

The natural, ſenſible, or apparent Horizon, is of a-greater or leſs Ex- 
tent, as the Eye is nearer to, or farther from the Surface of the terraque- 
ous Globe. Thus the Eye, which is five Feet above the Ground, will 
ſee 2.745 Miles ſtraight forwards, and no more, admitting the Ground 
to be level all the Way; and if the Proſpe@ ſhould be extended further, 
as very often it is, this is owing to riſing Ground, which makes the Curve 
turn u , whereas the Curve, on even Ground, is always downward. 


— e Truth of the juſt mentioned Obſeryation will appear very plainly 
B 2 | 1. The 


6-56: 


1. The Globe of the Earth, or any” mat Gale. is oa 
roun ? 

2. Every Degree is 69. 5 Miles, Statute-Meaſure. | 

3+ Every ſuch Mile contains 1760 Yards, or 5280 Feet. 
4. If 360 be multiplied by 69.5, it will give 05000 Statue f Miles 
_ the Globe. 

5. If the _— e be admitted, wiz, 


— 


| 3.7.3 3 25020 5 bg | 
it will give 7960 Miles for the Earth's Diameter, which reduced into Feet 


gives 42028800, 

6. Put 5 for the Diameter of the Earth in Feet, and c for the Height 
of the Eye above the Surface Surface of it in Feet alſo, you have this general 
Theorem, wiz. YU + c xc; the Reſult of which is equal | to the Semi- 
diameter of the ſenſible Horizon = 2.745 Miles: Hence, if the Eye be 
5 Feet from the Ground, it will ſee ſtraight forward 2.745 Miles, as fully 
appears by turning the abovelaid Theorem into Numbers ; thus, 


42028800 = 6 = the Earth Diameter i in Feet. 5 
X5 e He above the Ground. 


1 72 — . — 


n 
3 17 — * 
eee 312ʃ2.745 Miles. 
1 352 
24) 110 e 
96 1232 
284) 141 800 
113 704 
2889) 27840 980 
26001 880 
eee 80 
173916 — 
10009 


7. 7. IF he Eye b be 10 Feet from the Ground, it will ſee ſtraight forward 
882 Miles. 

8 8. If the Eye be 20 Feet from the Ground, it will ſee ſtraight forward 
49 Miles. And 


: 'g. If the Eye be 40 Feet from the Ground, it will ſee frpight forward 
7. 750 Miles, - ks | 


Now 
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greateſt D 


EN MES 
Now that the Eye being raiſed above the Ground 
higher and higher, will ſee farther and farther, 
will yet more plainly appear, from the Diagram in 
the Margin. | boon ory 

Let a Circle be made at Pleaſure, to repreſent 
the Earth's Surface. - Then raife the Perpendicular 
[ce] and extend it at Pleaſure. 

Let [a] be the firſt Height from the Surface, 
and draw fat] to touch the ſaid Circle at the 
iſtance. Let [b] = double the Height 
of [a] be the next Height; then draw [bg] in 
ſuch manner that the Point [g] may touch the 
Circle at its greateſt Diſtance alſo : Hence it a 
„ that the Eye being placed at [b] will ſee 
rther than an Eye placed at [a] becauſe it is 
higher: The ſame may be ſaid of an Eye placed 
at [d] which will ſee to (a); and another at [e] 
which will ſee to [i]. Hence Mariners are fur- 
niſhed with a ready Method of finding the Diſtance 
of Land from the Ship at Sea, when firſt diſcover- 
ed, if ſuch Land be not elevated ; for the Height 
of the Eye at the Maſt-head from the Water, will 
always be a given Number, as well as the Earth's 
Diameter in Feet. ; 
Though the riſing and ſetting of all the Lu- 
minaries have reſpect to the rational Horizon; yet, 9 
becauſe of their great Diſtance, it holds true ſufficiently of the ſenfible 
Horizon alſo, notwithſtanding its being above 4000 Miles above the ra- 
e HE the Moon excepted, becauſe of her nearneſs to the 
. © Note, The Poles of the rational and ſenſible Horizons are in the Zenith and Nadir of 
: the Obſerver. 

2. The Meridian. Theſe, though they are, upon the Globes, re- 
duced to one, which is the Braſi. Meridian, are nevertheleſs imaginary, 
numberleſs, and moveable, becauſe every Place has its Meridian, Theſe 
Meridians cut each other obliquely in the Poles (except thoſe at a qua» 
drantal Diſtance) and the Equator or Equinoctial at right Angles. 

When the Sun comes to the Meridian of any Place, it is always Mid- 
day ; and in the Torrid Zone is ſometimes due South, ſometimes due 
North, and ſometimes vertical at Noon; but in the Temperate and 
Frigid Zones, in North Latitude, it is due South, and in South Latitude 
due North at Noon; and at the Point of Interſection in the North Pole, 
the Sun is always due South; and at the like Point of Interſection in 
283 Pole, the Sun is always due North, let the Hour be what it 
will. | 

The Meridian of any Place is the 12 o'Clock Hour-Line for that Place, 
except directly at the two Poles. | $7 | 

When the Sun, Moon, and Stars, come to the Meridian of any Place, 
they are then, with reſpe& to that Place, at the higheſt ; and all of them, 


pet to 1 
as ſoon as they havę paſſed that Meridian, begin to declige agd go down. 


* All 
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„ 
All Meridians are repreſented by the Braſs- Meridian upon the Terre 
ſtrial Globe; and all Circles of right Aſcenſion, by the like Meridian 
upon the Celeſtial Globe. 
Thoſe Meridians, which are drawn through þ every fifteenth Degree of 
the Equator or EquinoRial, are called Hour-citcles. | 
Thoſe Meridians, which ſtand at every tenth Degree on the Terreftriat 
Globe, are Circles of terteſtrial Longitude, and are divided into Eaſt and 


Weſt by the firſt Meridian, which is at Lenden; and on the Celeſtial 


Globe begin at M Aries, and go quite round Eafterly, till they end where 
they 
That Meridian, which paſſes through the beginning of M Aries and | 
& Libra, is called the Equinoctial Colure : and that Meridia» which 
es 7 0 the beginning of as Cancer and Capricorn, is called the 
Iſtiti 
rr The two Colures, juſt mentioned, cut ane another in the Poles at right | 
_—_ and divide both the Ecliptic, nnn into * _ | 


6 Longitude begins, that is called the firſt Meridian, 
— The firſt Meridian has, by ſome, paſſed over one Place, by ſome, . 
"Projomy is ſaid to have placed it one Degree beyond the Tflands : After 
America was diſcovered, it was placed at St. Nicholas, one of of the Cape de Verds 
Iſlands : then it was fixed, by Hendius, at St. Jage, another of the Cope de Verde 
Iſlands: afterwards, by Mercator, at Cervo, one of the Weſtern Iſlands, The 
Dutch reckon from Tenerife, one of an Canar Iſlands; the French place it in the 
eg e , e wages the e Mende 3 9d the Erde a 
3: The Equator on the Terreſtrial Globe, and Spie on the Celeſtial 
Globe. Theſe are one and the ſame thing, that is, the Equator indefi- 


nitely ——— —_— the Globe into two equal Weyl fm the 
Northern and Southern Hemiſpheres ; ay nt from 
y Ag. ef thee 


the Poles juſt go Degrees; conſequent] 
are the Poles of the Globes, 


When the Sun is here, the Days and Nights are equal to all the In. 
habitants of the Earth, except at the two Poles; alſo 'the Sun, Moon, 


and ſuch of the Stars as are upon this Line, always riſe due Eaſt, and ſet 


due Weſt. 

This Circie is divided into twice 180 Degrees on the Terreſtrial Globe; 
ene Way numbered Eaſtward from the firſt Meridian, which s thro” 
London, and the other Way Weſtward from it, till theſe two Reckonin 
meet on the oppoſite Side of the Globe, on the ſame Circle. On the 
Celeſtial Globe, the Equinoctial is divided into 360 Degrees quite round, 
beginning at the Point tp Aries, where the Ecliptic and Equinoctial in- 


terſect each other. One Revolution of the Equator, from Weſt to Eaſt, 


meaſures the natural Day, conſiſtiag of 24 Hours: and hence the follow- 

ing little Table (which may be enlarged at Pleaſure, by the Pupil,” ta 

every Degree and Minute) is Viz. e Arcs 
„ rt. 


360 © o of the pry moves in — 26 4 of Time. 
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Upon this Circle are reckoned the right ant 


San and Stars, on he Celeſtial Globe, and the Longituden of Places upon 
the Terreſtrial one. 


The Declination of the San, Moon and Stars, and the Latitudes of 


oblique Aſcenſioms of the 


Places, here, both which are reckoned, upon a Meridien. 

Now, as the whole Body of the Earth turns upon its Ai, with the 
rapid Motion of 15 Miles in one Minute, at the Equator, allowi 5 
Miles or Minutes to a Degree, or 17.375 Statute Miles, — 3. 
Miles to a Degree : Many pretty Queſtions might be propoſed 
Tutor, dg nj the Motion c — Earth on any nu the Parallels o oy 
titude, and how many Miles wilt paſs in any * ime, in RP given 
Latitude. Thus, 


ENKT AMI Zs. 


The Globe of the Earth i Er 13 Miles 
n the Equator : Now, 3 bs the Bar th turns quite round once in 24 
ours; how many Miles, 8 — AIR? 


* 15 which paſo in 1 Hour. _ 
LENS ende which pafe in 1) Mine 


Or thus, | 
auen 1 Degree, according to, common computation. 
2. 15 = goo Miles, as above, 


= = 15; 6 
Byt as Circles are ſmaller, the nearer they are to their Poles, I demand 
how many. Miles on the Tropic of Cancer ea in one Minute: where 
about 55 Statute Miles make a Degree? 


_ = 825 Miles <which paſs i in 1 Hour, 


* 


n Mikey aun poſe in l. i wr, 


How many Miles paſs in one Minute on the Parallel er whew 
about 37 Miles make a Degree ? | 


"x. = 555 An, 3 1: Hour, 
"I 
+ CT 


| (53. = 9.25 Milt, « which peſt in 1 Mine: 


How Miles, at the Polar Circles, is 3 Minute; where | 
— | * 5 


60 x 27 
24 


6 ="6.75 Miles, which paſrin 1 Minute. 


Nete, Whatever the Paſſage is in any Degree of Latitude, on ene Side of the Equator, 
E in the like Degree of Latte, on th oder Sie g 


yog Mile, ab poſe in R. 
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2091 Which is the Sun's greateſt Declination. 


983 2 
I. The Fcljptic. This is a great Circle, which cuts the Equator in 
3 2 ING vix. 3 and & Libra, called 8 
Points, and forms an Angle (according to Mr. Flamſterd) equal to 230 


- 


The Ecliptic is divided into 12 Parts called Signs, beginning at that 
Jinerſo85on of the Equator or Equinoctial which hath this Mark v called 
Aries, The Signs are named and marked as follow, viz. 


Northern Signs. - 


- i, er the Ram, e. 
Taurus $ the Bull « = = = 
Gemini = m the Twins = = {al | 
| | Cancer |= 5 the Crab | = = * . 
Summer Les = = 2, the Lion = =} dugg, 
n. m the Virgin” > ] Stele, 
Southern Sigur. 7 
zie © & the Balance < = —ů BEG 
Autumn J Scorpio m the Scorpion U Oy 
Sagittarius r the Archer = = Mopar, | 
8 ¶ cim n the Got N Hg.. 
Aquarius = a the Water-bearer — 600-a_ gh 


: Piſces © — X the Fiſhes — — February. 


The firſt fix are called Northern Signs, becauſe they are on the North 
Side of the Equator ; the other fix are called Southern Signum, becauſe they 
ure on the South Side of the Equator. 7 oy Ser Y 

Note 1. The Cardinal Points are the firſt Points of N, S, & and Eff. 
2. It is owing to this Diviſion of the Ecliptic,, that the Sun's Place is readily diſco- 
vered, and pointed out for any Day in the Year, 

When the Sun is in or very near the Equinoxes, that is Y and &, the 
Days lengthen or ſhorten much; becauſe the Eclipric in thoſe Places is 


. moſt oblique-to the Equator ; but when the Sun is near to, or juſt en- 


tered the Solſtices, that is, the beginnings of 28 and vp, the Days ſcarce- 


1y alter at all, but ſeem to be at a Stand, becauſe. in thoſe: Places; the 


Ecliptic is almoſt parallel to the Equator. Coin 
The Ecliptic is ſo called, becauſe Eclipſes, both Solar and Lunar, al- 
ways happen in this Circle. It is alſo called the Yia Solis, or Sun's Way, 
becauſe the Sun is never out of it, One Revolution of the Sun, from any 
On ET | A one 


<9) 
one Point in the Ecliptic, to the ſame Point again, is called a Tropical 
Year, conſiſting of = Days, 5 hrs. 48 min. 5 ec. and makes our na- 
tural Year, conſiſting of 365 Days and 6 Hours, nearly. 


Note, Though it is ſaid that the Sun moves from one Sign to another, through the 
Ecliptic, it is underfiood to be ſo in Appearance only; becauſe as the Earth turrs 
quite round from Weſt to Eaft, upon its own Axis, once in'24 Hours, it therefore 
makes the Sun, and all the other Luminaries, to-turn (in appearance) from Eaſt 
to Weſt ; whereas, in ſact, it is the Earth itſelf that rolls round the Sun, through 
the Eclipric, from Weſt to Eaſt, at the ſame time that it turns upon its own Axis, 
the Sun, in the mean time, being at reſt, as to any circular Motion, Now, in 
order to find. the Earth's Orbit round the Sun, and from thence the Quantity of his 
Motion dally, hourly, and minutely, the following Queſtion may be propoſed to 

the Pupil, viz. | | | 


The Semidiameter of the Earth is 3985 Exgi/ Miles; and the Diſtance 
of the Earth from the Sun is 93,726,900 Miles: Now, as the Earth 
moves round the Sun once in a ons how many Miles does it move in 
one Minute, and how many ig one Second of Tune, ſuppoſing it formed 
a complete Circle, and moved regularly ? 75 


Put s for the Earth's Semidiameter 
4 —- '- — — Diſtance from the Sun. 


Then „ + 4 = $ = the Semidiameter of the Earth's Orbit. 
S x 2 = D = the Diameter of the Earth's Orbit. 


As 7: 222: D: C 589,165,563 Miles, the Circumference of 
the Earth's Orbit, or the Earth's Motion in one Year. En Bo 
365 F 1,614;152 Miles, the Earth's Motion in one Day. 

= G = 67,256 Miles, the Earth's Motion in one Hour. 


= H = 1120 Miles, the Earth's Motion in one Minute. 


Im O21 


H =1 = 18.7 Miles, the Earth's Motion in one Second, or ſingle 


to that of the ſwifteſt Cannon Ball. 


Beat of the Pendulum of a good Clock; which is a Velocity far ſuperior 


Again: 3 
What is the great Orbit of che Earth round the Sun, ſuppoſing it 
moved with no other Force, than as it turns upon its own Axis once in 
24 Hours, and ſo is 1 every Day, till it arrives in the ſame Point 

in the Heavens from it ſet out, which will be in 3654 Days? 
Note, The Circumference of the Earth is 360 Degrees, and each Degree is 69 Miles 2, 
conſequently the Earth is = 25020 Miles round, ' Once in 24 Hours the Earth 
turns round on its own Axis, which muſt be 25020 Miles, In one Year therefore, 
the Earth turns round 365 times and + ; then it muſt be 365 times 25020 Miles, 

and x of 25020 3 thus, | 


8 25020 
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| 15012 
9192300 | 
6255 of 25020 
x 9198555 Miles = the great Orbit of the Earth, which 
it rans in one Year round the Sun, according to this laſt Suppoſition. 
Hence it appears, that this Orbit, great as it is, is not near ſo 
as the former; and that the former Calculus, in all Probability, comes 
nearer to the Truth than this latter: If this be admited, it will farther 
appear, that the Earth is moved in its Orbit with another Force, beſides 
that which turns-it upon its own Axis. For it is known by Obſervation, 
that the Earth turns round once in 24 Hours, which is juſt 25020 Miles; 
but it is moved with. upwards of 64 times the Velocity, in its Orbit 
round the Sun, at the — time; ſomething like that of the Moon, 
which, though it has an Orbit of its own, round the Earth, has alſo ano- 
ther, at the ſame Time, round the Sun, with the Earth, and conſe- 
quently moves with a different Force from that round her own Axis; 
otherwiſe, were it not for that ſaperior Motion, the Earth's Orbit muſt 
contain no more than 365 times 25020 Miles, with the fourth Part of 
the Earth's Circumference added. 4 
5. The Zodiac, This is a great Oirele, 16 Degrees broad, runni 
round the Globe, in which thoſe 12 Conſtellations are placed, whic 
give Names to the 12 Signs: Exactly in the Middle of this broad Circle 
18 the Ecliptic aforementioned ; and in the whole of it, the Motion of 
the Sun, Moon, and the reſt of the Planets, are always performed, the 
Sun only keeping continually in the Middle. 7 
Note, Zodiac is derived from the Gres Zan vita, or Zde vive; hence Zedler 
Aimar; and hence Zaidiex®- Zodiacus, of or belonging to a living Crea- 
ture or Animal; becauſe the Signs therein have ſuch Semblances ; or becauſe it 
Vas anciently believed to afford Life and Heat to Animals, 8 5 
6. The Eguinoctial Colere, This is a Meridian which paſſes through 
the two Interſections of the Ecliptic and Equinottial, in the firſt Points 
of v and K. . 
7. The Solftitial-Colire. This is a Meridian, which cuts the Equinoc- 
tial Colure at right Angles in the Poles of the World, and paſſes 
the two Solſlices, or firſt Points of 28 and vp. 
Note, The two Colures,  afotementioned, divide the Surface of the Glabe into four 
equal Parts, and denote the four Seaſons of the Year, vis. Spring, Summer, 
Autumn, and Winter. : 


* 


8. The /ix 0'Clock Hour-Line. This is a Meridian which cuts the grand 


| Meridian, or rwekve'd Check Hour-Line of any Place, at Tight Angles in 


the Poles of the World, and is moveable in the fame Degree as that is. 
When the Sun, Moon and Stars are here, if they be on the Weſtern 


Side of the Meridian of any Place, they have then paſſed that — 


of the Globe, lying parallel to wr Equator, and are diſtinguiſhed from 
| f | 2 


66 


Fx Hours; but if they be on the Eaſtern Side of the ſame Meridian, they 


want ſix Hours of coming to it; the Moon differing from this Rule, be- 
cauſe of her Inequalities. 4} 


9 Parallels of Terreftial Latitude or Declination. Theſe are ſuch as run 


arallel to the Equator, at the Diſtance of 10 Degrees from each other : 
hen they are uſed with reſpect to the Sun, Moon and Stars, they are 
called Parallels of Declination ; but when they are uſed with reſpect to 
Places, on the Terreſtrial Globe, they are called Parallels of Latirude. 
Note, Parallch of Latitude may be made or imagined, not : 
2 «Dan as Ry was, os. ro 


10. Parallel of Celeftial Latitude. Theſe are Circles running parallel 


to the Ecliptic. 


11. The Tropic of 23. This is diſtant from the Equator 230 297 
88 and is fo called, becauſe it touches the Ecliptic in the firſt 

tor W. | | ; 

12. The Tropic of y. This is diſtant from the Equator 23® 297 
Southward, and is fo called, becauſe it touches the Ecliptic in the firſt 
Point of VP. Theſe two Tropics are the Boundaries of the Sun's Motion; 
beyond either of which it never paſſes, CY EY 

Note 1. The Tropics, on the Celeſtial Globe, are Parallels of Declination, but on 
the Terreſtrial Globe are Parallels of Latitude. | bg 

®. Tropic ſignifies a Return, becauſe when the Sun comes to the firſt Points of 95 

— * he immediately begins to return again to the Equinoctial, or appears ſo 


13. The Artic Circle. This is a ſmall Circle, diſtant from the North 
Pole 230 29/. Thoſe Inhabitants who live any where within this Circle, 
never ſee the Sun when he js in the Tropic of V; ſuch excepted, who 
live near this Circle, and then by Refraction only 

14. The Antarctic Circle. This a ſmall Circle, diſtant from the South 
Pole 230 29/. Thoſe Inhabitants who live any where within this Circle, 
never ſee the Sun When he is in the Tropic of 23.3 ſach excepted, who 
live near this Circle, and then by Refraction only. | 

Note 1. Theſe Circles are alſo called Pplar Circles, becauſe of their Vicinity or near- 
neſs to the Holes: Or rather, becauſe the Poles of the Ecliptic are therein. 
2. As the North Polar Circle paſſes through the Conſtellation Ade, or the Bear, it 


is called the rays Circle, fs * A | [ 
„ The South Polar Circle is called the Antarfic Circle, becauſe it is directly oppoſite 
* „de eee 1 E 7M 
4+ Both theſe Circles and the Tropics are diſtinguiſhed on the Globes by double Lines, 
in order to make them the more remarkable. Wo t 


15. The two Poles of the World. Theſe are two Points North and 
South of the Equator, and juſt go“ diſtant from it: They are diame- 
— oppoſite to each other, where the Meridians interſect one ano- 


16. The Arif of the World. This is a Line ſuppoſed to paſs through 
the Earth and both Poles, and to be infinitely extended both Ways : 
And this is the Line, round about which the Globe of the Earth turns, 
from Weſt to Eaſt, in 24 Hours. | h 5 

17. Zones, Theſe are large Tracts of Land and Water on the Surface 


each 


Crs) 


e vis. the two polar Circles, and 


the two tropical Circles. They are five in Number, viz. 

(1.) The Torrid or burning Zone, which is all that Space round the 
Globe, lying between the Tropic of , and the Tropic of , and is 
divided in the midſt by the Equator. 

(2.) The two temperate Zones; one of which contains all chat 
which lies between the Tropic of 25 and the Arctic Circle, call he 
North temperate Zone; the other contains all that Space, which lies be- 
tween ak Tropic of and the Antarctic Circle, called the South tem- 

ate 
Fw The two frigid or Hexen Zones; z one of which contains all that 
Space within the Arctic Circle, called the North frigid Zone; the other 
contains all that Space within the Antarctic Circle, called the Seath frigid 


Zone. 
18. Climes or Climate. Theſe are Tracts on the Surface of the Earth, 
bounded by imaginary Circles running parallel to the Equator, being 30 
in Number, 24 of which are of ſuch a Breadth from South to North, 
that the Length of the artificial Day in one Clime, ſurpaſſeth that in the 
next Clime by only half an Hour : The other ſix differ by entire n 


each of them being one Month longer than the other. 
A Table of Climates, differing from each other half an . 


— * * Ly —_ $3.4; 44 a Jn 
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E — — LongetDays| Climates. Latitude Longe/t Day; 
EEE FT | hrs. min. 

1.8 1: Þ 4 0504} 429 13 — 18 30 
p74 £8: ug 12 30 14 61 18 19 © 

2 16 25 | 13 © || 15 62 25 19 30 

3 23 50 13 30 16 63 22 200 
4 [30 20 | 14 © 17 64 6 | 20 30 
5 36 28 | 14 30 18 [64 49 | 21 0 

6 41 2215 © 19 65 21 2130 
17 29 | 15 30 f| 2a | 6547 | 22 © 
8 49 1 16 © 21 66 6 22 30 
9 51 58 16 30 22 66 20 23 © 
10 54 27 17.0 23 66 28 23 30 
11 56 37 17 30 24 66 31 24 0 
| 12 J 58 29 18 0 || | 4 * 


Table of Climates, Meme, from each other an entire 


Climates. Tun b Climates. | Latitude: et Day 
Months 92 1 nths. 
25 65 # I 28 | 78 20 4 
26 69 30 2 29 84 10 5 
27 73 20 3 39 go © | 6 


Yu 


( 183 


8 The Conſtruftion of the foregoing. Tables. 
Theſe Tables are made 3 Approaches with given Latitudes, 
till they make the longeſt Day juſt half an Hour longer than the pre- 
ceding Climate. As for Example: Take a Globe of three Feet Diame- 

ter, whoſe Meridian has its Degrees divided into Minutes, and whoſe 
Hour-Circle has alſo Minutes joined to it; then 15 elevating the Globe 
to every Minute of Latitude, and bringing the Sun's Place from the 
Eaſtern to the Weſtern Horizon, the Indices will ſhew the Length of 
the longeſt Days, as will appear more plainly among the Problems 


following. : 
The Uſe of the foregoing Tables. | 

This is obvious from the Titles of the ſeveral Columns: For if you 

would know the Length of the longeſt Day in any particular Clime; or 

what Clime or Latitude belongs to ſuch a particular longeſt Day, it is 
eaſily known by Inſpection. $4 

19. Latitade of a Place on the Earth, or Terrefrial Latitude. This is 
the Quantity of an Arch of the Meridian of that Place, intercepted be- 
tween the given Place and the Equator: Or it is the neareſt Diſtance 
of the given Place from the Equator towards either of the Poles, mea- 
ſured on the Brazen Meridian; and is of two Sorts, iz. North and 
South: North when on the North Side of the Equator, and South when 

on the South Side of it. 83 

20. Latitude of any Point in the Heavens, or Cælgſtial Latitude, This 
is the Quantity of an Arch of a Circle of Longitude, intercepted be- 
tween that Point and the Ecliptic : Or it is the neareſt Diſtance of that 
Point from the Ecliptic; and is either North or South, as the. Point is 
either on the North Side or South Side of the Ecliptic. 5 

Nate 1, Celeſtial Latitude betzins at the Ecliptic, ag Terreſſrial Latitude begins at the 
tor. | | ö 
= Ecliptic and Equinoctial make an Angle of 24* 29! : So the two Poles of 
the Ecliptic are at the ſame Diſtance from the like two Poles of the World. 

21. Longitude of a Place on the Earth, or Terreſtrial Longitude, This 
is of two Sorts, viz. Eaſt and Weſt, and is the Quantity of an Arch of 
the Equator, intercepted between a certain Point where ſome fixed Me- 
ridian paſſes, which 1s called the firſt Meridian, and the Meridian of the 
given Place meaſured on the Equator ; i. e. Eaſt, if it be on the Eaſt 
Side of the firſt Meridian, and Weſt, if\it be on the Welt Side of it: Or, 
it is the Angle gt the Pole formed by the firſt Meridian, and that of the 

lace. | 
F Note, That Longitude is not always the real Diſtance of Places one from another, is 
evident from two Places, taken at Pleafure, in any Parallel of Latitude; ſuppoſe 
- 76 North; and two more lying in the Parallel of 22% North, haviog the ama 
Meridians paſſing through each two that lie North and South of each other; and 
-all of them having the ſame firſt Meridian, which may, in this Caſe, be 
any where at Pleaſure, Hence it will appear that the Longitudes of thoſe two 
Places in 76 is the ſame with thoſe two in 22*3 yet thoſe two Places in 76® 
Latitude will be vaſtly nearer than the other two in the Latitude of 22%. And 
the Reaſon is very plain, becauſe the Meridians of the two places in 76* are 
nearer to each other than the ſame Meridians in the Latitude of 222. Hence ob- 


ſerve, that though r contains 360, yet every Degree does not contain 
60 Minutes or Miles; for as the Circles grow ſmaller and ſmaller, the nearer they 


approach to the Poles ; ſo the Diſtance between any two Places, though in the 
fame Latitude, contains fewer. and fewer Miles, as their Meridians approach nearer 
and nearer, till at laſt they all terminate in each Pole, which is evident from the 


following Table, 


2 — ä RS $2 SI en > 
CC EIA ICI . A I EE EF . —— — 
2 * £ 


—— ">. 


22 


— 
222 


iÞ 
: 
on 
6 
1 
* 
. 
j 
þ 
j 


At ant oY IT mls / mats <0. 0 lee TY; +28 * 
Ly 


—— 
« — — . — — — . 
— Cm . — R Ah r 
* 


ke of the reſt. 
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of a Mile, ering to one Degree in every Degree of Latitude. 


Eat. Miles. Lat, Miles. Lat. Miles. | Lat, Miks. Lat. Mills. Lat. Miles 
60.0016 57.6732 50.88 [48 49.15 64 26.30 
59.997 $7-38|33 30.3249 9-95 6165 25.36]}81 9.38 
59-96118 57.0634 49-74[50 
59.6 26025 56.3836 48.5452 36.9468 22.488 / 
92] 36.1169 21.5085 5.22 
59.67[ 22 55.63/38 472854 35.27 70 20.5286 4.18 
59.5623 55˙23039 46-63]55 344[71 19.5382 3-14 
$9-42|24 534-8114* 45.9555 33-8872 18.54188 2.09 
$9.26|25 54.3841 45.2857 32.6873 17.5489 1.04 
10 59.0926 5393042 4459058 31 7974 16.54% o. oo 
11 38.8927 53.4643 43-83]59 30.9075 15.53 
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9 $6.73135 49-15 [51 37.76/67 2345 83 7-431] 


| 
12 58.6928 52.9744 43.1650 30.00[7 14.52 ö 
113 58.4629 52.4804 42-43 61 29.0977 13:50 1. 


k 46 41.6862 28.1778 14.480 1 
15 57:95 Jr 52 43147 40.92 63 27-24179 . met 
The ConſtruZion of the foregoing Table. 
A general Rule, | 


As Radius 2 
Is to the Logarithm of 60 : : | 
So is the Sine Com RCs Ley 
To the Miles in 1 Degree of Longitude in that Latitude, 


Or thus, particularly. 
As Radius on? nota ndtt... 


Ts to the Logarithm of 6 1.7781513 
So is the Sine Complement of 1 Degree = . 9.9999338 


To the Logarithm of 59.99 = - —- ,- - 1 7780851 | 


2 by 


The Uſe of the foregoing Table. 


| It is obvious, from the Direction at the Head of the Table, that it is 
calculated to ſhew how many Miles anſwer to a Degree of Longitude, in 
any Parallel of Latitude; as in the firſt _— of Latitude, whether 


North or South, there are 59.99 Miles to a of Longitude ; the 
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2. Longitude of a Point in the Heavens, or Celeſtial Longitade. ' This 


Js the Quantity of an Arch of the Ecliptic, intercepted between the firſt 
Point of V, and a Circle of Longitude paſſing through the given Point. 
Nate, Cileftial Longitude is always reckoned from the firſt Point of V, and is not 
named Ef Longitude and Weſt Longitude, as on the terrefttial Globe, but goes 
quite round the Ecliptic, from V to W, from thence to £2, from thenee to H, 
aud ſo on to V again. $1 f | 
23. The Right Aſcenſion of any given Point in the Heavens, This is 
the Quantity of an Arch of the Equinoctial, intercepted between the firſt 
Point of V, and that Meridian paſſing through the given Point: Or, it 
3 * at blurry gen ation 1 Colure, and that 
eridian g iven Point; is meaſured upon the 
oberg | 4 | 17 
. Note, Right Aſcenſion, on the Celeſtial Globe, is reckoned in like Manner as Loa- 
gitude on the Terreftrial Globe, and, like that, may be converted into Time. 
24. The Declination of any given Point in the Heavens, This is the 
Quantity of an Arch of a Meridian, paſſing through that Point, inter- 
cepted between that Point and the Equinoctial, and is either North or 
South, according to the Side of the Equinoctial it is placed on. 
25. The obligue Aſcenfion of any gr Point in the Heavens. This is 
r of the Equator which riſes with that Point in an oblique 
" The oblique Deſcen/ion of any given Point in the Heavens. This is 
— Degree of the Equator which ſets with that Point in an oblique 
1 | 
3 The afſcenfional Difference of any celeſtial Object. This is the Dif- 
ference between its right and oblique Aſcenfions, With — to the Sun, 
it is the preciſe Time that he riſes or ſets before or after Six o' Clock. | 
28. The Zenith'of a Place. This is ſuch a Point of the Heavens as is 
directly over it; and is the uppermoſt Pole of the Horizon of that Place, 
whether ſenſible or rational. 
29. The Nadir of a Place. This is that Point of the Heavens which 
is directly under it; and is the lowermoſt Pole of the Horizon of that 


* 


Place, whether ſenſible or rational. 
Note, The Zenith and Nadir of any Place are Points, which are diametrically oppo- 
fite to each other. : 

30. Azimuths, or wertical Circles. Theſe are great Circles perpendi- 
cuſar to the Horizon of a Place, and paſs through its Pole: Or it is the 
Quantity of an Angle contained between the Meridian and a vertical 
Circle, reckoned in Degrees on the Horizon, from the North or South 
Points, towards the Eaſt or Weſt. 

| Note, If the ant of Altitude- be laid oyer-any-particular Place, on Surface 

bol either of the Globes, it will diſcover its pe ny on the _—_ M | 

1. The prime Vertical. This is that great Circle which paſſes through 
the Baſt and Wel Points of the Hi and is at right 115 with the 
Meridian of a Place, which is another vertical Cucle paſſing through the 
North and South Points of the ſame Horizon. Fa Bs 

32. The Azimuth of any celeſtial Object. This is an Angle at the 
Zenith of the Obſerver, or Place obſerved at, formed by the 1 
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that Place, and a vertical Circle paſſing through the Object obſervea : 
Or, it is the Quantity of an Arch of the rational Horizon, interce 

between thoſe two Circles, and reckoned Northerly or Southerly 


| the Meridian. 


33. The Amplitude of any celeſtial Object. This is an Angle made at 


the Zenith of the Obſerver, or Place obſerved at, by the Meridian of 


that Place, and a vertical Circle paſſing through the Center of the Object 
at its riſing or ſetting : Or, it is the G nanricy of an Arch of. the Hori- 
'20n contained between the Center of that Object, juſt at its riſing or ſet- 
ting, and the Meridian of the Place obſerved at; and is reckoned from 
the Meridian, either Eaſterly or Weſterly. 85 
Wiaete, Amplitude is of two Sorts, wiz. Ortive or Oriental, when the Amplitude is 
 " taken at the riſing of any heavenly Body; and Occafive or Occidental, when the 
Amplitude is taken at the ſetting of the ſame, \ _ ; ** 
34. The Altitude of any Object in the Heavens, This is the Quantity 
of the Arch of a vertical Circle, paſſing through the Center of that Ob- 
ject, intercepted between its Center and the Horizon. 3 
35. The Zenith-Diftance of any Object in the Heavens. This is the 
Quantity of an Arch of the vertical Circle, contained between the Cen 
ter of that Object and the Zenith. | 


Note 1. Zenith-Diftance and Altitude are Complements to each other, both together 


2. When the Zenith-Difance of an Obje& is juit go“, it is then in the Horizon, - 
and is either juſt rifing or juſt ſetting, and therefore can have no Altitude. 
3. When the Altitude of an Object is juſt 90, it is then in the Zenith, and there» 
fore can have no Zenith-Diſtance. | 
36. The Meridian-Altitude of an Object in the Heavens, This is the 
Altitude of that Object when it is on the Meridian of the Place obſerved at. 
37. The Meridian -Zenitb-Diſlance of an Object in the Heavens. This 
4s the Diſfance of that Object from the Zenith, when it is on the Meri- 
dian of the Place obſerved at. | 
38, Any great Circle on the Surface of a Globe, divides it into two 
equal Parts; as, the Meridians, Equator, Ecliptic, Sc. 
39. A ſmall Circle divides the ſaid Surface into two unequal Parts; as 
e Tropics, Polar-Circles, &c. | | 
40. Every Circle, whether great or ſmall, is imagined to be divided 
into 360 Degrees; every Degree into 60 Minutes; every Minute into 60 


, 


Second; every Second into 60 Thirds, and ſo on to Fourths, Fifths, Ec. 


41. The Culminating of any heavenly Object. This is the Time when 
it arrives at the Meridian of any Place obſerved at. | 
42. Atmicanters, or with ſome Almicanthers, Theſe are Parallels of 
Altitude, being ſmall Circles, one above another, and always run parallel 
to the Horizon. | Eg 
| 43. Cardinal Points. Theſe are the four principal Points of the Ho- 
rizon, viz. Eaft, Weſt, North and South. 5 | 
Note, If a Line upon a Plane is drawn from Eaſt to Weſt, it is called a Parallel, be- 
cauſe parallel to the Equator : If from North to South it is called a Meridian, be- 
_ cauſe all Meridians run North and South a \ 


44. EquinoGia! Points, Theſe are two Points where the Equator or 


* 
. 


Equino&al, and the Ecliptic, interſe& each other diametrically. The 
Frſt is in the firſt Point of , and is called the wernal Equinox, becauſe, 


when' 


der 


through the Poles of the Ecliptie, and cut it at right An 
uſually drawn throu 
.of the Celeſtial Glo 


Begi 


wed og 
hen che Sun is here, it is the 


nning; of the Spring 
cond is in the firſt Point of a, 


Quarter t the ſes 


is called the Autumnal Equinox, be- 
cauſe, when the Sun is here, it is the beginning of Autumn. | 
45. Circles of Celeſtial Longitude. Theſe are great Circles, which paſs 


gh every Sign, or 30%, and divide the whole Surface 
| into twelve equal Parts. | 

46. Circles of Celeſtial Latitude. Theſe are ſmall Circles drawn, or 
ſuppoſed to be drawn parallel to the Ecliptic, and ſerve to limit or de- 


min the Latitude of any Celeſtial Object in the Circle of Longitude. 
47. Heur-Cireles, Theſe are Meridians, which paſs through every 159 


of the Equinoctial, and divide the Surface of the Celeſtial Globe into 
twenty-four equal Parts, and conſequently, when reduced into Time, 


are juſt the 
48. The 


k 


ace of one Hour diſtant from each other. 
eceſſion or Preceſſion of the Zquinoxes. This 3s a very flow 


Motion, which the Equinoctial Points (by ancient, and therefore by long 
Obſervation) are known to have from Eaſt to Weſt, directly contrary to 


- the Order of the Signs themſelves, which is from Weft to Eaft, at the 


Quantity of one Degree in 72 Years, or of 50 Seconds in one Year ; and 
- this retrograde Motion of the Equino&ial Points, and by that Means 
o 


the whole Ecliptic, they have receded or 


gone back from their Con- 


ſtellations ; or (which is the ſame thing) the Conſtellations have preceded 
or gone before their Signs, in which they were at firſt (for originally 


they, were both t 
beginning of thi 


K 


ther) and therefore in about 25 
eceſſion, as appears by multi 
which are the Number of Degrees in the Ecliptic, b 


ae Years from the 


ing 360 Degrees 
72 Tears, the E- 


uinoctial Points will make an entire Reyolution ; and this Receſſion of 
& ſaid Points, is the Reaſon why they, and all the xeſt of the Signs, 


Rand not in their own, but different 


nſtellations. 


Thus the Aſteriſm 


or Conſtellation Aries Y is not now in its own Sign, but in the Sign 
Taurus $, in Gemini U, and It in Cancer , and ſo of the reſt quite 


round the Ecliptic, as they plainly appear upon the Celeſtial Globe. 


Note, The Year 25920, from the beginning of the ſaid Receſſion, is called the Pla- 


tonic Year ; at the End pf which, 
ther again, + 


the Signs and their Conſtellqpions will be toge- 


49. Refractian. This, in Aſtronomy, is the Difference, whether near 
or remote, between the true and apparent Altitudes of an Object; and 
this is occaſioned by the. Atmoſphere, which ſurrounds the Earth, and 
which cauſes all Celeſtial Bodies to appear more elevated aboye the Ho- 
rizon than they really are, and ſometimes to be braught to appear above 
the Horizon, when they are really below it. 

50. Tavilight. This is a Medium between Light and Darkneſs, and 


ſets. 


happens every Mornin 
It is occaſioned 5 


before the Sun riſes, and every Evening after he 
y the Atmaſphere's refracting the Solar Rays, or 


bending them back again upon the Earth, when the Sun is below the 
Horizon; and, by Obſeryation, is found to begin and end when the Sun 


is 18 De 

51. The Cr 
at 18 Degrees 
Sun · riſe, and ends on the Weſter n 


ees below the, Horizon, 


Side after Sun-ſet. 
"> | 


— This is a Cirele parallel to the Horizon, but 
low it, where Twilight begins on the Eaftern Side before 


52. The 


— Pn 5 — 


.. — 


: perpragicaſar to the Horizon, and there- 
fore make right A 


Declination. 


but the Days and Nip 
when the Sun is in the Equinoctial. 


Horizon obliquely. 


ties, wis 


1 8 

(2. The Aunoſpbere. This is a Quantity of Air ſurrounding the Earth ; 
and riſes from it · about 45 Miles perpendicular. It is the groſſeſt when 
neareſt the Earth, becauſe of its Weight and Preſſure; but the higher one 
aſcends, it is much thinner and finer. It is this which is the Occaſion 
of the Refraction and Twilight aforementioned, and in which the Clouds 
ſwim about, they being ſometimes higher, and ſometimes lowet, ac- 
cording as they are lighter or heavier, or according to the rarity or 
detifity of the Atmoſphere. ' * 


Of the Poſitions of the Sphere or Globe. 


Parallel. | WY 
1. A, tight Sphere hath three Properties, wiz. 
(i.) Both Poles are in the Horizon. _ 


5954 


— . Bp 


| 
ni 
. 
Wote, The Inhabitants of this Spbere are thoſe only who live upon the Equator, 
2. An oblique Sphere hath three Properties, viz. 

(1 ) One of the Poles is above the Horizon, 
and the other under it ; the elevated Pole being 
juſt as much above the Horizon, as the other 
is beneath it. Rp 
© (z.) The Equator is half above the Hori- 
zZon, and half under it, as in the right Sphere; = 

ts are Unequal, except 


the Amplitude is 


*(3.) The Parallels of Declibation cut the 


e 3 | 
Note, The Inhabitants of this Spbire are all thoſe, who | 
\_ Equator andthe Votes, | 
3. A parallel Syhirt hath'alfo three Proper- 


1.) The Poles of the World are, one in 
the Zenith, and the other in the Nadir. 

(2.) The Equator is in the Horizon, and 
therefore here 'are fix Months Day, and ſix 
Months Night, Refraction excepted. 

(3.) The Parallel Circles, or Parallels of 
Latitude or Declination, are all of them pa- 


rallel to the Horizon. 2 
Note 1. The Inhabitants of 75 Sphere (if there be 
any) are thoſe who live under the Pole. 

2. All the ſeveral Pofitions of the Sphere, derive 

their Names from the ſeveral Poſitions of the / 

Equinoctial with the Horizon: The firft, becauſe it interſects the Horizon af right 

. Angles; the ſecond, becauſe it interſects the Horizon obliquely ; and the thud, 

becauſe it is parallel to the Horizon, ANA > | 
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2 the Inhabitants of the Barth, with reſpect to their 
Meridians, Parallels and Shadows. 


Pi With reſpelt to their Meridians and Parallels, 
v * of three Sorts, vix. Antiacci, Periæri, and Autipades. 


1. Of the Anticeci. 


" Theſe are ſuch Pcople, who by Situation live.under the, ſame Meridia, 
but oppoſite Parallels; i. . If one Sort have 51 North Latitude, the 


other have 51% South Latitude; and theſe are ; oppoſite or Antiæci one to 


ow 
_ ow 1. Theſe two differently ituated People in the ſame Elevation of their? Poles, 
but not the ſame Pole; ; thoſe in North. Latitude having the North Pole elevated, 
and thoſe in South Latitude. having. the South. Pole elevated to the fame Degree. 
2, They are equally diſtant. from the Equator, but an different Sides, becauſe one is 
in North Latitude, and the other in South Latitude. 
j 3 Their Noons and Midnights, and conſequently all the Hours of the Day and 
Night, are alike, becauſe they are under the ſame: Meridian, 
+ The Days of the one are equal to the Nights of the other, throughout the "8 
| becauſe of their ee Latituges, the Sun ri and ſetting both ſooner and 2 


with the one than with the , Except when he is in the . 
Abe ond ſets to both b ape F bs ws 
OT 0 1. W ſhorteſt other, and tly.t 
* e Wan d one one, is the "Night with u zt the fame time, be- 
. cauſe their Meridian is the fame, but their Paralicls or Latitudes 8 
6. The Seaſons of the Vear ars alſo e one to another, it being Winter, or ! 


coldeſt Seaſon in one atitude, when it is Summer, or the warmeſt Seaſon, in 
other; except within the Torrid Zone : though, even there, they have their coldey 
and warmer Seaſons, Rains, Ic. though not ſtrictly called Winter. 


9. Thoſe who live uvger the, Equator have no Azveci. | 
3. Auiæci iy derived from. e474 contra, and oixes, Demut, to foul in, a contrary Ba 


_Fallel, 
| 2. Of the Periceci. 
Theſe likewiſe are two differently ſituated People, who live under the 


fame Parallel of Latitude whether orth or South, but gn oppoſite Me- 
Tidia $3; i. f. 4 one 8 rt live i In 519 North Latitude, th e 8 live in 


the ſame Latitude alſo, but on the oppoſite Side of he Globe : And 
therefore ſuch People, by paſſing round about on the fame Parallel, as 
the Greek Word ri. peri imports,. are. Periæci one to another. 


Aere . Theſe two Sorts, of. People 1ethe fame-Pole Pole, and therefore, whether they 
* fel in North Latitude or £ e e Pole elevated to both alike, 


uſe they live in the ſame titude, and conſequently ys 
other Pole — >, wv 
2. are equal Tm th Bun, nk hy en hems ike 
"as wellas i in the ſame Latitude 


1 Lit is Noon with the one, it is M. with the other; when Ten of the 
| in the Morning with the one, it is. mes Night with the other, Cc. be- 


cauſe of their ö 

4. Their Length of and their U 
ext inthe eK of the F » becauſy their Latitude nnn 
fore) 1 1 


5. Tad as tee aver the Poles have no Periaeci. | 
Lo A and gef Damn. — of 
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3. Of the Antipodes. {GD 


#Fhel alſo are two differently ſituated People, who live under oppoſite 

eridians, and oppoſite Parallels; 1. e. if one Sort live in 519 North 
Latitude, the other live in 31“ South Latitude, but on the direct con- 
trary Side of the Globe, and therefore are Antipodes, or diametrically op- 
poſite one to another. | 


Note 1. Theſe two Sorts of People. have, both et then, the ſame Elevation of their 


Poles, becauſe they live in the ſame Degree of Latitude, though one is North, and 
the other South; and therefore for the ſame Reaſon, 


2. They are both equally diftant from the Equator, though they live on direct con- 
trary Sides of the Globe, and in oppcſite Hemiſpheres. 


4. When it is Noon with the one, it is Midnight with tbe other ; when Seven of the 
Clock in the Morning with the one, it is Seven at Night with the other, becauſe | 
their Meridians are oppoſite. 


4. The longeſt Day with the one is the ſhorteſt Day with the other, and conſequently 
the longeſt Night with the one is the ſhorteſt Night with the other, becauſe they 
live on oppoſite Sides of the Equator, and on oppoſite Meridians, ' 


5 · When it is Midſummer with the one, it is Midwinter with the other, becauſe of- 
their oppoſite Latitudes and Meridians. 


6. The Feet of the one are oppoſite to the Feet of the other, becauſe they are diame- 
trically oppoſite z whence the Name arr imdes Antipoden. 


7. Antipedet is derived from arri contrd, and #85 Pa i. 6. Pes contra Pedem, or Feet 
to Feet. 


II. With regard to 1 Shadows which they make at Noon. 


In this Reſpect, the Inhabitants on the Globe of the Earth are of four 
Sorte, wit. Afeti Ampbiſcii, Heteroſcii, and Periſctt. 


)%ͤ 1 7 » by 


Theſe have no Shadow at all; at Noon or Mid-day (the Word rue 
aſtia ſignifying without Shadow, or ſhadowlefs) becauſe the Sun is ver- 
tical at that time ; but this is only twice in the Year, and within the 
Torrid Zone, when the Sun is departing from one Tropic to the other ; 
and but once in the Year to thoſe Inhabitants who live under the Tropics, 
|. Note, The Aſcii are not any particular Sort of People, becauſe all within the Torrid 


Zone are Aſcii in turn; that is, at (cch time only when the Sun is vertical. Hence 


the Inhabitants of every Parallel, not only to every Degree, but every n alfa 
within the Torrid Zone, become Aſcii one after another, 


2. Of the Amphiſcii. 


Theſe People live within the Torrid Zone, and caſt their Noon- Shadow 
at different times both Ways, as the Greek Word aneh amphi i 1 1 
i. e. ſometimes North, and ſometimes South, accordin e Sun 
(moving from Tropic to Tropic) is to. the Northward or Juhu zpd of 


em. 


Note, In what Parallel ſoever of the Ampbiſcii the Noon-Sun i is vertical, thoſe Inha- 
bitarts, for that time, become Aſcii z and when the ee is departed from 
their ages they become Ampbiſei again, | 

3. Of the Heteroſcii. 


Theſe Inhabitants are ſo named becauſe they caſt their Noon-Shadow 
always one Way. Yet theſe differ according to. their Situation. that is, 


; 


Ta _ 


& 7 8. 4 Ba 43 K. 


£0353 © - Lk 
according to the Zones they live in, and therefore are of two Sorts, vis. 
one Sort living in the North Temperate Zone, having their Meridian-Sun 
due South, and therefore have their Noon-Shadow always full North. 
The other live in the South Temperate Zone, having their Meridian-Sun 
due North, and therefore have their Noon-Shadow full South. 
1. It is this Account, P inhabiting the two Temperate 
2 are called Heteroſcii * «for — 7 immcy oſed one to another, 
their Noon - Shadows being directiy contrary, and not fimply by themſelves, becauſe 
each one have their Noon- Shadow always one Way. 
3. The Inhabitants, under either of the Tropics, are ſometimes Aſcii when the Sun 
is vertical to them, and Herereſcii when the Sun is going to the oppoſite Tropic, 


4. Of the Periſcii. 


Theſe miſerable Inhabitants (if there be any) dwell within the two 
ar Circles, and therefore have their Shadows (when they have the 
Sun) turned quite round them once in 24 Hours, the Sun not ſetting 
with them for a time, from 24 Hours to fix Months, according to their 
reſpective Latitudes, - - 
Note 1. The Caſe is the fame, whether it be within the North or South frigid Zones 
2. The Greek Word Teps peri fignifies round about, as was obſerved before, and tu 
kia a Shadow: hence the Word Periſcii for ſuch Inhabitants as have their Shadows 
| Js airy round them, | 
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A, new and complete 
DESCRIPTION 


Of the Trx REST AIAI. and CzLESTIAL 


0.5.5 


"Bk 2 ſeveral T3 8 E 8. 


PART IL 


ALE 


3 a compendious Syſtem of * E of 
7 m TERRESTRIAL GLOBE. 


CY 1 111 
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Of tile Diviſion of the whole TznnAgytous | 


GLOBE. 


To E whole terraqueous Guozs is divided, 
Naturally or ſimply into Land On 2 at the 

r 

Divicions were impoſed ; or as IEEE . — 

Names of Countries, Parts or Diviſions. 

II. Politicaly, as the whole Land ſtands divided into Empires, King 

doms, Provinces, r. and the whole Body of Water into Oceans, Seas, 


g' 


Lakes, Rivers, &c. bearing their ſeveral and reſpeftive Names, * 


Benefit of Trade and Commerce. 

I. The whole tetraquevus Globe is naturally and fimply divided inte 
Land and Water. 

1. The Land is divided into Continents, Peninſulas, Iſthmuſes, Iſlands, 
Promontories and Mountains. 

2. The Water is divided into Oceans, Seas, Straits, Lakes, ' Bays or 
Gulfs, Rivers, Ic. which I ſhall place in the following Manner, to ſhew 
the Learner what a Similitude there is between the ſeveral Parts of bath 
Elements, and how naturally one ſeems to be productive of the other. 


Lanny. _ WY RT 
Ae A Contiment is a 1. An Ocean is a 
| — — — — Collection of 2 into 
— and States j — Wagon | one „without any intire Sepa- 
without any intite Separation of its ration its Parts by Land ; as, the 
Parts by Seas ; a8, r Feng, pos Atlantic Ocean, the Southern Ocean, 
Africa, and America. | — Pacific Ocean, the Erhiopic Ocean, 
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2. A Peninſula is a Part of Land 
every where incloſed with Water, 
except a narrow Space or Neck, 
which joins the ſame to the Conti- 
nent, like a Head to a Body; as, 
Morea is joined to Greece, Crim Tar- 


tary to Little Tartary, &c. 


3. An 1 is a narrow Neck 
of Land, joining a Peninſula to its 


Continent ; ſuch as that which joins 


"Crim Tartary to Little Tartary, Morea” 


to Greece, Jutland to Denmark, &c. 
4. An and is a Part of the 


Earth intirely ſurrounded by Water; 


ſuch as the Brit Iſus, Ireland, 


Tceland, &c. | | 
5. A Promontory is a Part of the 


6 


Earth, which runs out a great Way 
into the Sea, and is about three 
Parts in four encom 


by it, the 
Extremity of which is called a Cape, 
Headland, or Peint; ſuch as the 


"Sound in Denmark, the Straits of 
1 Gibraltar, the Straits of Caffa, &c. 
4. A Lake is a Quantity of Water 


in four encom 


„WATER. 

2. A Sea is a Part of Water eve- 
ry where incloſed with LG _— 
a narrow Space or Neck, whic 
7780 the ſame to the Ocean, like a 

cad to a Body; as, the Baltich Sca, 
the Mediterranean Sea, the Exxine or 
Black Sea, the ddriatic Sea, the Red 
Sea, &c. 

3. A Strait is a narrow Neck of 
Water, joining one Sea to another, 
or a Sea to the Ocean ; ſuch as the 


intirely ſurrounded by Land ; ſuch 
as the Lakes of Onega and Conflance 
in Mu/covy, Ladoga in Sweden, &c. 
5. A Bay or Gulf is a Part of the 
Sea, which runs a great Way into 
the Land, and is about three Parts 
by it; ſuch as 
the Bay of Biſcay in Spain, the Gulf 
of Lyons in France, the Perſian Gulf, 


Cape of Good Hope; the Land. End | &c 
and Lizard in England, &c. 


6. A Mountain or Hill is a _ 


riſing Part of the Earth, overlook- 


ing the adjacent Country, and is 


the firſt that appears at a great Di- 


7. A Hillel or very little Hill, 


zs a riſing of the Ground, occaſioned 


— 


Seas, Rivers, 


by the Ground being thrown up by 
1 for ſome particular De- 
gn. 


8. A Valley, or deep Part of the 


Earth, is a Space of Ground between 
two Hills. 


' II. The whole terraqueous Globe 
mpires, oy. 3 oa 2 


kes, 


Cities, 
ing their ſeveral and reſpective Names, 


6. A Wave of the Sea is a hu 
riſing Part of the Water, overlook- 
ing the adjacent Parts below ; which 
for the time of its Continuance may 
= re called a watery Mountain or 

" "wo 
7. A Vave of a River is a ſmall 


riſing of the Water, occaſioned by 


the Wind and Tide meeti - 
ther. * 


8. That Space, which is between 
two Waves of the Sea, may not un- 


guy be called a watery Valley. 


is 1 divided; the Land into 
c. and the Water into Oceans, 


c. 
for the Benefit of Trade akd Commerce ; which Names were uſed under 
the natural Diviſion, only for the better diſtinguiſhing thoſe ſeveral Parts 


- 


* 


be underſtood. 


which Nature had formed, and without which they could not ſo eaſily 
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* Land is divided into fix large Continents, wiz, Europe, fa, dfrica, 
America, Terra Arckica, or Terra Borealis, i. e. the Northern Continent, 
and Terra Auturdica, or Terra Auftralis, i. e. the Southern Continent, 
together with ſeveral other Places of later en called by ſome 
South India, not reckoned as any Part of hp yult-aentioned 9 


bt | I. Of EuRroOpPE. 
| me Continent of Europe i is divided into 
Principal Cities. 
e "1+, C Sxveden= = =» Stoctbelmn. 
| Scondinouia Denmark = = =. = Copenhagen. 
Norway = = . Bergen. 
Ruffia or Maſcouß = = =» = ⁊— = Myſcow, 
France =, = = = = — Pari, 
Germany' = = = Vienna. 
Poland = = = = = = = ,- - Warſaw. 
Spain = - = « — = — Madrid. 
Portugal = = = = — — ,- - LTiſbon, 
. MA. == $7, =, =: =) 2; = Rogue. | 
* Turkey 1 in Europe = = = — — Con/tantinop/e..__ 
To theſe may be added the following Iſlands, wiz. 
Principal Cities, 


Creat Britain = =) = = = London, Edinourg. 
Treiand - - - = - - - - Dab lin. 


Orkneys, Shetland, Weſtern Iſlands, Man, Majorca, Minerca, is wica, 


| Corfica, Sardinia, Sicily, Candia, Rhodes, ' Cyprus, a Knot of ! in tho 
r or the Archipelago Iſlands, and the Azores, | 


8 2. OP Ara. 5 > 
The Continent of a is divided into © Yd 
4 * Chief Cities. ; 
 Dartary = = = |Thibet, S. Samarcand, 8. W. Abracan, W. 
China = — = Pekin, N. Nankin, E. 
India = Agra, Debli, Middle. 
Pera = = _—_—_ W.. p 
Turkey in Afia = Aleppo, W 
Arabia = = = Mecca, W. 


To which may be added the following Mendes 
Japan Iles, Philippine Iſles, Ladrone Iſles, Molucca ns, 3 Illes. 
Ceilon, and Andaman Iſles, Ching Iſles, Borneo, xr . and 


Maldive Iſles. 
e 3. Of Ar. 
The Continent of Ne! is divided into | 
| Principal Cities. 
; C Moroceo = = - „ Morocco * 
Fez = = = = Fex. 
Algier —ũ ́ ͥ T——— — — — — Alpier. 
I, Barbary B ilaulgerid — — = Capheoſa. 
| Tunis = = = —, - - Tunit. 
Trifoli = = = = FTyipoli. - 
Zaarg = =» = = = - Deſert, | 
E 2. Agg. 
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In Monomotaya is Cafreria Orientalis, Eaftern Cafreria, and Cafreria 
Occidentalis, Weffern Cafreria: The reſt of the Land confiſts of Hertentors 
every where, in which are the Towns of Penda, St. Catherine, and that 
at Promontorium Bone Spei, or the Cape of Good Hope. 


Fe 4/rica belong the following principal Ifles, viz, 


* 
1 z 1.4 


ee ou — c 8 = uf a — y | % 
Canary $$ ww ©” > w „ ow " 
Cape Verd Iles = = = = = = t. . 


Se. . 
|  Secotora Ille, Madaga/car, and ſeveral other ſmaller Ifands on the N. 
E. and NE. of Madagaſcar, | 1 
h 5 4 Of Ange... 
The Continent of Ameries is divided into two Parts, wiz. 
1. America Septentrionalis, or North America, containing 
California“, ico Neva, or New Merice, Old Mexico, Nova Hiſpania 
or New Spain, Louifiana, Florida, Georgia, Carolina, Virginia, Maryland, 
 Penjilvania, Jerſey, New England, Neva Scotia, or New Scotland, Terra 
de Laborador, five Neva Britannia, or New Britain, Canada, Yenedotia, 
or New Wales, and Dehbenbartia. 
Note, Califernis is, ſome Globes and Mays, ted Wand ; but it 
wo aww known to. » Feoilals, and ined to the Continent ut the North-Weſt 


2. America Meridionali;, or Seuth America, containing | 
Terra Firma, or firm Land, Peru, Chili, Paraguara, or 


Braflia, or Brafil, Amaxenia, Patagonis, Terra Mage/lanica, or 4 
Land, and Guiana. | — | | 
To Americs belong the following ipal Iflands, wiz. 


| Terra Neva, or Newfoundland, | 


, or Summer Iſles, Bahaws 
Tfles, great and little (fo diftinguiſhed upon Mr. Price's Globes) the great 


Amilles, which are Cuba, Hiſdaniola, Jamaica, and Porto Rico ; the 
Caribbee or leſſer Antilles, which are St. Martin, Montſerrat, Guardeloupe, 
Martinice, Barbados, Granada, and Tobago, Terra dil F or Land of 
Fires, and Gallipago Iles, on the Weſt of Terra firma; Cops Briton, St. 


abi, Falkland Iſlands, and ſundry others on the Eaſtern ; and St. 
war Fernandes. ; 5 


5. Terra Arctica, or the Ardlic Land. 
This great Tract of Land, called alſo Terra Borealis, or Northeri Land, 
Les altogether within the North Polar or Arctic Circle, and is 1 — 
| F BOWN 


* % 0 


Lox, 4 d. 4 ixcognita, or ynfnown Land; its remoteneſs, 
. my rade, aud 


| — diſcovered 
lids South of the Equator = 


fo called, in all p 
| Es Africa, and America, and ſtretches .it- 


(a) 


non own to us as; and hence it is alſo called Terra jacogaits, or unknown Land, 
cauſe the continual ſevere Froft, which renders the whole extre 


pol, has forhd, hitherto, any Attempt towards making new Di 


6. Terra Anmtarfica, or the Antardfic Land, 


is another only ſuppoſed Tract of Land, imagined ws the 
within the South Polar o — Circle ; and as no Part of it is known 


to us (no Man ever having been in that Part of the World by Choice, or 
if forced there by tempeſtyous Weather, _ 3 


any Account 
the Ae 


common Neceffaries of Life that Way, and i 
giving no Inyitation to Mariners to try the Experiment, 
rer 


it, but e ed) it is therefore only 3 maginary, and 


eee and Terra 


"ow 


= SovTH "ME MY 
Vader this Title are comprehended ſeveral Places dot known to the 
(6h U Wile yay oe tows Luni6d Years 


They ar 
. New G 


2, New Britain was diſcovered 


. m_ —— 
teenth Cen 
* pert LR and 109 E. ki 
460 eva Hellandia, or ew Holland, was diſcovered by ſome Hollander: 
in N . we he nie el; 130® E. of Londen, 
3 by Abel Taſnan, in 1642; Lat. 42 8. 
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1. Of the Gear 


1. Oceana Atlanticy five Occidental, The Nlantic or Wiftern Ocean ; 
from its Weſtward of Europe) great 


rene ng. Aha, and America, towards the North 


| * OI 


„ becauſe it iv an the Wen Side of Europe, 
„ tho leaft of 9 


( 28 9 : 


The £:hivpic, . N 25 Occan, lies between the South, Part of 


Africa and = South Part of America, and ſtretches itſelf exccedi ing 1 much 
towards: the South Pole. | 
3. Oceanus nagnus, or the great Ocean, called the South Sea, which i 
extenſively large on both Sides of the * aad lies between all Ame- 

nice, all, fa, and Nowa 2 
Wuote 1. In this vaſt Ocean the nds have a a Conformity with Hole 3 in the Ae Athantic 
and Etbiepie, with ſo much Conftancy alſo, that the ſeldom uſe to attend the 


Sails; and it is rare to tail of erofling it in the Space of 1 ts 
EPA About 130 Miles a Day 


2. The m_ Lines and — interſperſed between the Latitudes of; 30⁰ "Nerth ns 
b e b Heal ſpberes, the Dare End po Limits and ihr ie of thoſe — tual do 
called e- inds ; the — in it blows the Ow 
"2 Lefore the Wind, Fi 2 . Ky l 
4. Octanus Orientalis, the Eaftern 405 lit es between the Eafterh 
' Coalts of Africa, and the Southern of | 
2 Nate, It is called Eaſtern, i in all probability, becauſs' it 1 Valtward of "= 


8. Ocranus Paciſcus, the Pacific Octan, which lies on dhe Welt of South 


as and is Part of the Oceanus magnus, ' 1 9 nnd 


ak Of the 8 48. | 
Thoſe in Europe are; 
1. Mare Mediterranean, or the Mikiterratine Sea, between Lenne and 
Africa. 
5 jo Sinus Venetut, wel Mare Adriaticuni, the Gulf 7 Venice, or Aale 
Sea, between Jah Tarkey, and Greece. | + 51111 
*. 3. The Pentus Euxinus, or Black Sea, in Turkey. . 
4. Mare Album, the White Sea, in the N. W. Parts of 8 tte" 
5. Mare De or "the: Baltic & 605 between Seunden, dee = 
Poland + £ 197 4 : 18 4nd 
2. | The Seas in 8 19 
1. Mare Caſtium, the Caſpian Sea, on the Eaſt of W Euxinuc, and 
I" of Perſia. | 
2. Mare Glacial, the Iq Sea, in the Arctic Circle. 
3. Mare Lenæ, the Sea of Len, ſo called becouſe it waſhes the Coaſts 
+ of the Country of Len, in the N. E. of Tartary. ,, : 
4+ — * Orientale, the "Eaftern 8 ea, between Tartary, Yedſo and the 
apan 33 
Sinus Bengalen , wel Mare Ben aleſe, the Ba) or of 
be the Fal io Weſt Part of Tia. ” * le. 
6. Mare Arabicum, the Arabic Sea, between Arabia and India. 
7. Mare Indicums the Indian Sea, Fpurk of Mare drabicum and Sinus 
Bengalenfes. 
Note, In theſe Seas are mak the Mon ſoont, or tkifting 7 de- 54 which blew 


fix Months one Way, and ſix Months the direct contrary ; the Motion of theſe 
Nd being marked by Darts, in their natural Poſition of flying thro* the Air, 


S. Sinus Perfic vel Mere Perficum, the Per, 1 Guy or LW between 
Fer; gi and Adi. — of | 


11 * 


1 


| $i The Seas in Africa . 0 
1. Mare (rs the Red Sea, between Africa and Alia. 
2. Mare Moſambice, the Me/ambic Sea, between Africa and Moder 


3. Aperum Mare, che * dea, North ae, bk C8 


* + 4 


The 


2 * 


S K hs 


t : 
1. Sf: 


oe 


nagnus. 
5. Sinus Cali iforniee, the Gulf of California, besen Calif, 
North America. £ | 
6. Sinus Hud/oni, 2 s 'B „in the Noithr Part of North America. 
- Hudlani Fretum, Hudſon's Straits, Eaſt of Sinus Hudſonie._.._...__._.. 
8. Sinus Baffini, Baſin 's Bay, N. of Sinns Hud/oxi, 


2 2 29.0 wan 2 


The Seas in America are, 


Mica" Map Mein, bs Bj, Gul, of a . 


2. — c Pack Gag vel Mare Cog, the . or Sea of 
Cr -Spurh of Sings Mei, , | | 
. Sinus vel Mare Hondure, the Bay or Sea of Honduras 8. W. of Sinus 


cage, 7 as + 
Panama Sinus, 
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-DESCRIPTION. 


Of the TeppnoTRIAL and CxLveTIAL 


GLOBES, 


With their "Ie. oe V 8 E 8, 


ry P A R P. III. SAI - | 


Containing Fe: Ute of che Terreſtrial Globe, e is in 
65 Waage, ih very eaſy Directions for —— — 


— —— — we, 


enden J. ; 
HE Latitude of a Place bein r e Glebe 6h, com: 
Pin pol ala Poet Globe. 
ew Lode 512? 327 North Auitude; | 1 
Required the (Globe to be reflifie be thar Plages 
x. Set the Globe upon a true Plant. | 
2. Raiſe the North Pole till the given Degree of Latityde on the Bra- 
zen Meridian under the elevated Pole, juſt cut the Horizon. 


3. Bring London to the M „and fix the Globe a 
Dee fo Ot FPG 


4. Fix the Quadrant of Altityde ig the Zenith of the Meridian, that 
is, Alirealy over the Place giyen. 

5. Place the Globe ſo that the Poles may ſtand r | 
which may be done by a Compaſs laid on-the Horizon, or at the bottom 
of the Globe: So is the Globe and the World alike ſituated to O 
er at Londex, and the Globe is rectiſied ſpy that Place, 


Nac. If the Globe be ra 8 vin cot the 
braſe Meridian in 38 48, , 
E ne 
Again, 
Siren the Cape of Good Hope in 341 South Latitude 3 
Required the Globe to be reftified : - that Place, | 
1. As before. 


2. Raiſe the South els dl th en Degree of Laude 0 th Bee 
Meridian under the elevated Pole, | 


3. Bring the Cape to the Meridian, &c, ; 
4. Fix © Quadrant of Altitude over the Cape. 


or As before, on 
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Ca 
cine ty 1 22 PROBLEM I... r SI”. 


"The Day of the Month bei gen, 10 fd the Sun's Place in th | 
a ety een bb that Day. 

Given May 12, N. S. at Landes in Lat. 519 327 N. 
15 „ rr peltified for that 


1. Look for the Day of the Month in the Calendar for N. $, wits 
Horizon, and directly againſt it, Sands 219 374 of U Taurus, 

2. Find the ſame Sign and Degree in the r 
you have your Deſire, that is, the Sun's Place. 
3. Bring the Sun's Place to the Meridian, and fix the Globe. : 

OE OI I nn ee 


repreſents Nen or Mid-Cay. 
- 5+ Raiſe the Pole to the of the Place given, 


6. Fix the Quadrant — te Zend, or Linde of te Pace, 
and the Globe is reQified for the given Day. 8 


PROBLEM UI. 
The Sun's Place being given, to find the Day of the Month, 
Given the Sun's Place in 19 of of & Aria. 
Required the Day of the 


Look for the Sun's Place in the innermoſt Circle on the Horizoa, nt 
right againſt it, is April geh. 


PRO 5 LEM NV. 

| A Place being given, to find the Latitude and Longitude of the ſame. 
; Given Londox 
Required its Latitude and Longitude. 


1. Turn the Globe, till London comes under the Eaftern fide of. the 
brazen Meridian, and fix it there. 

2. Right over Londen on the ſaid Meridian is 519 327 for the Latitade. 

3. Obſerve what Degree of the Equator is juſt under the Eaſtern fide 
of the Meridian, for that is the Degree of Loagitade, which for 
is 09 of, becauſe the firſt Meridian, for honour of the Place is fitoated. 


PROBLEM V. 
Two Places being given to find their Difference of Laticade. 


Note, The Difference of Latitude between any two Places is equal to an Arch of 
the Meridian intercepted between their Parallels ; or it is the neareft Diſtance 
boron (he Trealſelh polfing Boy” ty hue , whether they lic under. 


tte ſame or 

| I. In the fame Latitude. 

Given London and Rome, both in North Latitude. 
Required the Difference of Latitude between them. 


1. Bring each Place to the Meridian, and mark. its Latitude, as in Prod. 
4 TOR 512 320, and Rome 410 51%. 


2. Count 


tas } 


2. Count the Degrees between the I 3 pron; and they will e the 
Difference of Latitude, wiz. Nenn . 70 2 
PS $48 Or thus, © * ne 8 my wa th 
1 e Intels boch North, or both South abend the leſler 
Latitude from the greater; the Remainder is the Dir, as above, 
and in the following Example. 1 
Given Buenos Ayres and St. Helaa boch in South Latitude 5 
Required nn nenen them. 


44 41 12 1 $144 
Auſiver, 185 . . r | 


Scale en 002294909 Mi Ge Bid Sd: - 


Given Amſterdam in North Latitude, and Cape Horn, in South Lat. 
Required the Difference of Latitude between them. 
1. And 2. as before, ſo will the Anſwer be 1079 44). - 


Or thus, 


When one Latitude is North, and the other South, add their Latitades 
together, and the Sum i Is the Difference of Latitude between them. 


PROBLEM VI. 8 


On Places being given, to find the Dilferowns of 3 betnen 
em. 


Note, The Difference n 8 two places, is —_ to an * of 

the Equator intercepted between the Meridians of thoſe Places; or it is the Diſ- 

tance of their Meridians meaſured on the Equator, whether wenn tu- 
ated on the ſame or different Parallels. ** 


I. In the ſame Longitude. 


W few and Fort St. George in the Bay of Bengal, b both i in Eaſt 
ongitude; Go 
Required the Difference of Longitude between them. | 


1. Bring each Place to the Meridian, and obſerve where they « eut the 
Equator, which mark with Chalk, viz. Rome 12 45, and Fort St. George 
$12: 307. 

2. Obſerve how many Degrees there are on the Equator, between the 


2 


two Interſections, and they will be the * of Longitude Pe 
vx. 68 45. fi ' 
7 Or th. 


I the Tok itudes are both Eaſt, or both Weſt, ſubtract as leger Lon- 
ede from the greater; the Remainder is the Difference, as in the fore- 
going and following Example. 

Given Braſt in France, and Bofton in New England, wal in Weſt 
55 Longitude. ' , 
7 Required the Difference of Longitade been them, 
 dnfeer, 679 30. n 


5 (#) 
| j IT. In different Longitudes. 


Given Alarendria in Eaſt Longitude, and Datlin in Weſt Longitude ; 
Required the Difference of Longitude between them. 


Anſeuer, 37% 160. 
Or chus, 


If che Longitudes are one Eaſt, and the other Weſt, then add the Lon- 
gitudes together, and the Sum will be the Difference 'of Longitude, if it 
exceed not 1809 ; but, if it does, ſubtract that Sum from 300", and the 


a is the Difference of Longitude. 


PROBLEM VII. 


The Latitude of any Place being given to find all thoſe Places, which 
have the ſame Latitude. 
Given London in Latitude 519 32” North. 
Required all thoſe Places, which have the ſame Latitude. 


1. Bring London to the Meridian. 
2. Mark its Latitude on the Meridian, with a Piece of Chalk, for Di- 
ſtinction's ſake. 
3. Turn the Globe quite round, and obſerve, * s paſs under the 
ſaid Mark, for they have all the ſame Latitude, given Place. Or, 
4. Hold a Piece of pointed Chalk againſt the Latitude given, in ſuch a 
Manner, that by turning the Globe round, it may deſcribe a Circle, which 
Circle will paſs over all thofe Places, having the ſame Lats „ With, the 
given Place. 


PROBLEM: VIII. 


©" The Longitude, of a Place being yew ro find all thoſe Fo, which 
have the ſame Longitude. 


Given Copenhagen in Denmark ; 
Required all thoſe Places of the ſame Longitude. 


1. Bring Copenhagen to the Meridian, and fix the Globe there. 
2. All Places lying under the ſame Semi-circle of the Meridian, are of 
the ſame Longitude, with Copenhagen... - | 


PROBLEM IX. 


The Latitude and Longitude of a Place being given to find that Place, 


Given a certain Place, in Lat. 419 54 N. Long. 139 30'E. 
Required that Place. 


7 Look on the Equator, for the Longitude, and bring it to the 490 
ridian. | 


2. Fix the Globe in that Postiom. 


3. Look on the Meridian, for the Latitude, and . ESE it is Rome, 
the Place Found, | 


PROBLEM X, 
Any Place being given, to move the Globe, ſo as, that the wooden Ho- 
rizon'ſhall-be the true Horizon of that Place, T 


F = Given 


( 44 ) 
Given Paris, in Lat. 48 50'N, 
Required the Horizon of that Place, 


1. Rectify the Globe, according to the Latitude of Parts, 
2. Bring Paris to the Meridian, and fix the Globe there, 
3. Then is the Horizon of the Globe, the true rational Horizon of the 

given Place, ; 


PROBLEM XI. 


The Globe being turned about, and either of the Poles elevated at Plea- 
ſure, this random Poſition being given, to find what Place ſhall have the 
wooden Horizon, for its true Horizon. 


Given the Globe in a random Poſition 
Required the Place, whoſe true Horizon fhall be the wooden one. 


1. Turn the Globe any way at Pleaſure. 
2. Elevate eicher of the Poles, at Pleaſure ; and both of them, blind- 
fold, if it be agreeable. 
3. Look ph, er the elevated Pole, and obſerve, what Degree of the 
Meridian is cut by the Horizon, which is the Latitude of the defired Place. 
4. Look for the ſame Latitude, in the uppermoſt Part of the Meridian, 
and right under it, is the Place, whoſe true Horizon is the ſame, with the 
Horizon of the Globe. 


PROBLEM xn. 


A Place being given in the torrid Zone, to find chols Days, nn 
the Sun ſhall be vertical to the ſame at Noon. 
Given Borneo in the Iſland Borneo ; 
Required thoſe Days, in which the Sun will be vertical there. 


1. Bring the given Place to the Meridian, and mark its Latitude thereon 
with a Piece of Chalk, or Patch. 
2, the Globe about, and obſerve the Si igns and Degrees in the 
177 15 ng under the ſame Mark, which are " 18? 8 129, 
py on the Horizon, and againſt Wm 189 is Sept. 11:h, and alſo 
againſt P. 12% is April zd, on which two Days, the Sun will be vertical, 
at Borneo, at 12 0 Clock. 


Note 1. The Sun is never vertical in any Place, but in the torrid Zone : and never 
there, but at Noon, i. e. In what Place ſcever, the Sun is vertical, it is Mid-day 
or Noon, at that Place, 


2. The Sun is vertical in every Place in the torrid Zone, twice a Year, except at 
- * the firſt Scruple of SS, and alſo of E, in which Place it is vertical, A. 


PROBLEM XIII. 


The Day of the Month being given, to find in RY the Sun 
will be vertical, at their Noon, on that Day. 


Given, June 24th. 

Required all thoſe Places, where the Sun will be vertical on FI 
9 wk Find the Sun's Place in the, Ecliptic, for the * Day, wiz. 30 
1 Sor 2. Mark it, and —_— it to the Meridian. 5 


1 
. eee and mark it alſo with Chalk, 
or a Patch. 
4 Torn the Globe quite round, and all Places that paſs under the ſaid | 
Mark, will have the Sun vertical, or in the R W 
of each Place. 5 
PROBLEM XIV. 


The Latitude of a Place, and Day of the Month being given, to find 
the Sun's Meridional Alttade, for that Day. 


. Given London, in Lat. 51% 32“ N. and Aug. 26th, 
© Requited the Sun's Meridional Altitude. 


1. Robey the Globe, for the given Latitude. 

2, Find the Sun's Place i» the Ecliptic, for the given Day, by Prob. II. 

3. Mark that Place on the Globe, and bring it to the Meridian. 

4. Obſerve how many Degrees on the Meridian are intercepted, be. 
tween the Sun's Place, and the Horizon; for they are the Sun's Meridio- 
nal Altitude, on the Day and Place given, wiz. 482 51. 


AACR Dri Oo bt F 


„„ 1 | 

51 32' == the Lat. of London. 

38 28 = the Height of the Equater te os 
+ 10 23 = the Sun's Declination. Nerth ; add | 

48 51 = the d Meridional Altitude. 


Again: 
Bend 33 in Lat. 51? 32'N. and Jas. 27th, 
:equired the Sun's nt IR Altitude, 
” = r ” 


go LES 
51 Ke = the Lat. of Lanes | | 
38 28 = (he Height of the Equator, above the Horizon, 
— 18 24 = the Sun's Declination, South : ſubiract, 
20 4 = the Sun's Meridional Altitude. 


Thus in any North Latitude, by adding the Sun's Declination North, 
to the Height of the Equator ; ar ſubtracting the Sun's Declination South 
from it, the Sun's Meridional Altitude for any Day, is eaſily obtained 
without the Globe. 

. Likewiſe in any South Latitnde, brei the Sun's Declination South, 
to the Height of the Equator, or —_ the 2 8 Declination North 


e ee ee 
PROBLEM xv. 


The Latitude of a Place, and the Sun's Meridien Height hs given, 
fol find. ans! of the Month, 
F2 - Sieg 


— 


/ 


( 36 ) 


_ Given London, in Lat. 519 327 N. and the Sun's Meridional Altityde hs 


48 51 Wy 

| Required the Day of the Month. A; I, 92 0 
1. Rectify the Globe, for the given Lati tude. oy 3 

2. Reckon, upon the Meridian, from t 2 Bach Ge of * 8 


the given Number of Degrees, and where the ht Be gg mg op 
a Mark with Chalk, or a Patch. © Rook 5 , 


3, Confider,. whether the Sun has paſſed the ſolſticial Colure, that is, 


the firſt Scruple of es or not, and accordingly, you muſt bring the, Ecli 
tic to coincide with the Mark, made on the Meridian: In the preſent Cale 


the Sun is ſuppoſed to have paſſed the Tropic of S, and therefore the 
Mark will fall on 3? 6/of m. 


4. Look on the Horizon, for z9 6/of mn, inſt yo je 
Aug. ae a and agait i 
PROBLEM XVI. b hab" 


be Hour of the Day in any Place uz given, to: 60 what Hour k 


is in any other Part of the World. | m 
Given Noon, at London ;; 
Required the Hour of the Day, at Port Royal in Jamaica. 
1. Bring London to the Meridian, and fix the Globe. 


2. Set the Index of the Hour: cirele to the upper 12, dich the Hour 
of the Day. 


3. Bring Pore Regal to the Meridian. 
4. Then will the Index point to three Quarters after Six, 6 on the eaſtern 


'Semi-circle, or in the Morning, which is the Hour of the Day deſired at 
that Place. : 


5 PROBLEM XVII. 
The Place where a'Perſon is in, Month, Day, and Hour of the Day, at 


that Place being given; to find in what N * the Sun wall be 


vertical, at that Time. . 2 
Given London, June 24th, HP 52. R 
Required the Place, Where the Sun will be vertical, at that Time. 


1. Find the Sun's Place i in the Ecliptic, for the Day given, ” Prob. II. 
wiz. 29 47 of . 

2. Mark it, and bring it to the Meridian. 
3. Obſerve what Degree it paſſes under, and mark that ald. 
4. Bring Londox to the er and fix the Globe. 1 0) 
» h. m. 

5. Set the Index of the horary Circle to the given Hour) vi. 8 * 
on the eaſtern Side of the Cirele, becauſe it is Morning. 

6. Turn the Globe, till the Index comes to the uppermoſt 12. 

7. Then look, what Place on the Globe lies diretily under the Mark in 
the Meridian, for that is the Place, where the Sun is vertical, at the given 
Time, vis. Cariathaim, or _ near it. 83 
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- PROBLEM XVIII. 1 
The Day of the Month, and Latitude of a Place being given, to fd 


the Length of the Day and Night, at that Place. 


Given Sept. 14 N. S. at London, in Lat. 519-32" N. 1 t 
Required the Length of that Day and Night. g wall * = 
1. Raiſe the Pole to the Latitude of the Place given. 


2. Find the Sun's Place in the Ecliptic, for che given Day, "and mark it. 
0 Br the Sun' s Place to the Eaſt-fide of the Horizon, and fix the 


4+ Set the Inder to n Mega) 


5. Turn the Globe about, till the Sun's aa ho Weſt Side of 
the Horizon, 


6. Look on the Hour Circle, and count the Hours, from. Noon the 


Hour where the Index now ſtands ; the ſame is the Length of the 7 


Day, wiz. 12hrs. 2qrs. 


* 1 de Complement i is the Length of the Night, vis, I Ihre. 2qrs. 


PROBLEW eee e 
A Place being given, to find the Amiæti, EY and Aus, of that 


” Gives Londen, 17 fn 421 N. 4. ge pace ters *< 

Required the 33 eriæci, and Antipodes, of. that Place, 7 
aud ee to the Merldian, and fix the Globe. f 

2. Look on the Meridian for the like Latitude, South Place 

lies in that Latitude, and under the ſame Meridian is the Autiæci of London. 


SY Ne, This happens to be a Point in the Soothern Part of d Bl pie Ocean, he 
there are no Inhabitants. 


3. Set the Index of che horary Cirele to 12 at Noon. 
4 Turn the Globe about. all the Index points to 12 at Night. 


5. The Place then lying diredtly under. the aer bree is the Priced | 


of London. 


Net, This eig happens to be « Pain: in the Mouthana Prot of he aruba. 
chere are no Inhabitants, 
Ern Keep the Globe i in the ſame Poſition, and . what Place lies 


dire under the given Degrees,. in South Latitude, for that 1 is Antipodes 
of, or Llamerrically oppoſite to London, 


[ a tae tent 4 
a bitants. 


a PROBLEM. XX. 


| 3 of a Place, Month, Day and Hour being” ven, to find 
all thoſe Places i in which the Sun is in its Meridian, at that 


| Given London, in Lat. 51* 32" N. May 14th, 1 P. M. 
Reqaired all thoſe Places, in whoſe Meridian my Sun Fr be at that 
Time 


SETS the Globe to the gi iven Latitade. CURE ALA; 
2, Bring the m Place to the Meridian. 


* rk x to the Hour of the Day givenz 


4 Turn 


2 
5 g 
2 ; 
* 
8 1 2 — 2 
8 - - — + 
4 <——— N 2 > 
: 3 — — - . 5 — . — 
„ ny nn, OTE I yr A wor 
2 — 7 DB — 


| 


. m ⁵˙ ON, 


68386) 
4 Turn the Globe, till the Inde points at 12 at Noon, 
Fix the Globe in that Situation. 
* Obſerve, what Places, lie under the Eaſtern · ſide of the fund, in 
the upper Hemiſphere, which are the ROI WES 


Note, If the Sun's Place for ny raw 
A Sun is-then fall nee 


"PROBLEM XXI. 


Any particular Place, and its Latitude, with the Hour of the Day 
"OT given, to know when the Grand Turk, prays to Mahomet. 
Niete, The Noc lens to to Prayer, at #2 o'Clock, | 


Gwen Lenden, in Lat. 519 327 N. and 9 hrs. 30 min. A. M. 


© | "Required when the Grand Turk, will go to Prayer. " 


1. By Problem 1675, find the Hour at Confaniinople for oof Time; 
which 3 is 11 hrs. 30min, nearly, A, M. 

e. it n chat about 185 an * the Grand Turk will pray 
to 


/ N | . Le 
- Bs By Problem 16eb, find the Hour of the Day at Conflantinephs, afore- 


Fd that being Grand Turk chief Place Reſidence) at the Time 
| (that being the s 4 


make 
2. If che Sun has pat the Meridian, at ce, Go TiapeFgdng 
is Over... 
3» If the Sun bas hot yet come to the Meridian of that Places 'then the 
Tins of going to Prayer is to come; bachwhich ace oil out by the 


PROBLEM. XXI. 
The Lasenisof a Place bein gen, 10 ind he ow of Days ut 
any Time, — deer, oo p we | 
Given London, in Lat. 51 32' N. 
Requited-the-Hour of he Day. = 


1. Divide the Equator into 24 equal Parts, whoa m 3 be done 
by bringing either of the firſt Points of M or & to the Meridian, and pla- 
cing the Index of the horary Circle, at'12 ; then by” turning the Globe 
gradually, till the Index points exactly at the reſpective Hours, quite 
— make Marles on the Equator, either with Chalk, or à black 

enci 

. At the firſt Points of Y and &, place the Number VI. 

gn hw to the brazen Meridian, theawillons hein the 
_— the other in the lower Hemiſphere: 
3 | hs Sk 1 * 4 Weſterly, ſet down VII, 
vill, I, 1, II. 4 and ſo on, quite round 
vi,” Vi, be; K. Xi, XII. J. il. Ii, ., V 

5. Elevate the Pole to the Latitude of the 2.8 NP 

6. Bring the Point ꝙ to the Meridian, and fix the Globe in that Poſition. 


7. Place the Globe, due North and'South, by a Meridian Line, or a 


good 3 duly allowing for the Variation at the Place 1 


a>. 


—— 


3 3 5 


TY 


8. Obſerve the Line of Partition, between Sun-ſhine And Shade, wie 


4 ehre „and on the eaſtern Side of it, if be 


Afternoon ; the ſame will ſhew the Hour on the * 

1. Elevate che Olobe, according to the Ladtade of the given Place. 

2. 1 —.— 9 dve North 24 South, as before. 

3. The horary Circle t becomes a polar Sundial, and the 
Axis of the Globe, in its Center, is the Gnomon or the Shadow 
of which will ſhew the Hour of the Day, n. 


Note As the Shadow will be broad, becauſe that Part of the A thick, 
| be the middle of the Shadew, Gat will few the true Hour. = Te 


PROBLEM XXIII. 


The Latitude of a Place, and Day of the Month being given, to find 
the Hour of the Day. 
Given in Lat. 51 3 2'N. and I b; 
Required the Hour of the Dey. . EEE 
1. Elevate the Pole for the given Latitude, | 
2. Fix the Globe, North and South, by a Compaſs, Allowance being 
made for the Variation. 


Find the Sun's Place in the Ecliptic, Prob. 2, for the given 
mark it on the-Globe. th 5 975 


4. a a ſmall Needle, or Pin without the Head, W pins inthe 
San's lace. 

5. Bring the ſame to the Meridian, 

6. Set the Index at Noon. 


7. Turn the Globe about, till the Needle or Pin points to the Son, and 


5 no Shadow, and fix it there. 


8. The Index will then ſhew the Hour in the Morning before 
in the Aﬀternoon after XII. : * 


Note, If the Hour required is in the Afternoon, the Needle or Pin muſt be taken out, 


till the Sun's Place is paſſed to the Weſtwart of the Metidian, and then fix the 
Pin or Needle again. 


PROBLEM XXIV, 


The Latitude of a Place, \Day of the Mon, and S's duda 
given, to find the Hour of ay. 


Given London, in 1% 327 N. Scr. 1 Sun's Altitude 5 
Required the Ho tf Day. W ak 


1. Rectify the Globe for the given Latitude. 


* the Sun's Place in the-Ecliptic, by Prob. a, and mark i it 0a the 
3. Bring it to the Meridian, and fix the Globe: 
» Place the Index at Noon. 


Fix the 9 of Altitude in the Zenith. 
FI Take th 


129 as above. 


7. * che Quadrant of Altitude, with a Piece of 
Chalk; : 8. Move 


— — ro B— —— 7 


un's Aide, by a Quadrant (# ned b4) which rec | 
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8. Move che Globe, and the e of Altitude together, fo as that 
the Sun's Place in the Ecliptic, his men,. marked © on Ws Quadrant 
meet in one Point. | 


Ke, If ir be” *. 
but if in the Afternoon, the Meeting muſt be on the weſtern Side. 


* The Index will ſhew the Hour defired, E. 7 A. M. or 5 P. M. 


PROBLEM XXV. 


The Latitude of n Place; Day of the Month, and Hour of the Day being 
Lee to find the Sun's Altitude. 


Siven London in Lat. 51 32! N. Sept. 1465, n 
Required the Sun's RF df 4 at that our, 


1. Rectify the Globe for the given Latitude, 8 


2. Find the Sun's Place in the Ecliptic for the given Day, and mark it 
on the Globe. | 


3. * the Sun's Place to the Meridian, and fix the . 
4. Put the Index to Noon. 
5. Fix the Quadrant of Altitude in the Zenith. | 
6. Turn the Globe, till the Index points at the given Hour, and fix it 
ain. 
= Turn the Quadrant, till the graduated Edge coincide with the Sun's 
Place, and the Sun's Altitude is ſhewn on the Quadrant, viz. 129 30/. 


PROBLEM XXVI. 


The Latitude of a Place, Day of the Month, and true bearing of the 
Sun being given, to find the Hour of the Day. 


| Given London, in Lat. 519 32! N. dug. 23d. the Sun bearing Weſt. 
| Required the Hour of the Day. 

. ReQtify the Globe to the given Latitude. 

. Find the Sun's Place for the given Day, and mark it on the Globe, 


Bring the Sun's Place to the Meridian, and hx the Globe. 
. Set the Index at Noon. 


. Fix the Quadrant of Altitude, in the Zenith of the Place. 


By the Mariner's Compaſs (Variation allow'd) obſerve the true bear- 
ing, which ſuppoſe to be Welt. 


7. Bring the Quadrant of Altitude to the obſerved Point of the Compaſs 


upon the Horizon. 


4 ove the Globe, till the San's Place coincide with the Quadrant, 
an it 


9. Then will the Index new the Hour of the Afternoon in that Day, 


vir. 5. 30min, 
PROBLEM XXVII. 


& find the Meridian Line of any Place, at any Time, when the Sun- 
nes. 


Given London, in Lat. 31 32' N. May 14th, 
Required the Meridian Line for that Place. 


3 The Meridian Line, is a Line chat runs UreQly North apd South, in an) 
Place upon à true Plane. No : 


> 1. Elevate 


869 8 
a = Te 


g 
Ca) 
1. Elevate the Globe to the given Latitude. 


2. Take the Altitude of the Sun, by a Quadrant, ad nk it 6 80 


Quadrant of Altitude. 

3- Set up a large Pin, or Piece of Wire, perpendicular upon a true Plane, 
or Piece of Pa 

4. Draw a fraipht Line, at Pleaſare, in, or parallel to the Shadow of 
the Pin or Wire. 

5 · Deſcribe a Circle, about that Line. at any opening of the Com paſſes, 
6. Find the Sun's Place in the Ecliptic for the given Day, and _ it 
275 the ny 

Fix the Quadrant of Altitude in the Zenith of the given D 

b. Move the Globe and Quadrant together, till the Mark on the Globe 
and Quadrant meet together. 

9. Reckon, upon the Horizon, the Number of Degrees between the 
1 Edge of the Quadrant of Altitude, and South-fide of the Meri- 

ian, and ſet them off upon the foreſaid Circle (which may readily te 
done by a Protractor) beginning at that End of the Line, which is toward 
the Sun, and proceeding, either towards the Right hand, or the Left, ac- 


cording to the Time of the Day; 1. e. (yourſelf facing che Sun) towards 


the Left-hand, if it be Morning, but towards the Right-hand, if it be 
Afternoon; making a viſible Point ia the Circumference, where che Rec- 
koning Ends. 

10. Draw a Line from that Point in the Circumference, thro' the Cen- 
ter of the ſaid Circle, and the ſame will be the true Meridian Line of that 
Place, let the Obſervation be made, at what Time of the Day you pleaſe. 


Nose 1. In other Latitudes, when the Meridian Sun is full North, you muſt reckon 
- , the Degrees upon the Horizon, between the Edge of the Quadrant of Altitude, 
and the North-ſide of the Meridian. 
2. You muſt alſo ſet off the ſame Number of Degrees towards the Right-hand, if it 
de Morning, but towards the Left, if it be Atternoon. 


3. The beſt Way to prove the Truth of this Operation, is to do the ſame over again 


at another Hour of the Day, either Morning or Afternoon ; and if the ſecond 
Meridian Line falls upon the firſt, or is Parallel to it, it is Right. | 


PROBLEM. XXVII. 0 


The Month and Day being given, to find thoſe Places of the North 
frigid Zone, where the Sun begins then to Shine conſtantly without Set- 
ting; ; as alſo thoſe Places of the South frigid Zone, where the Sun then 
begins to be totally Abſent. 


Note, The given Day muſt always be hk where between the vernal FRA and 


Summer-Solftice, or beween the Autumnal Equinox and a 


. Given, May 17; | 
Required, thoſe Places in the North frigid Zone, where the Sur begins 

to Shine without Setting ; and Nonk Gig Zo in the South Nee Zone, 
where he begins to be totally abſent. | 


1. Find the Sun's Place in the Ecliptic for the given. Day, and mark it 
upon the Globe. 
2. „ Bring that Place to the Meridian, 


G 3. Reckon 


(4) BS 

3. Reckon the ſame Number of Degrees on the Meridian, fromthe 
North Pole, as there are between the Sun's Place and the Equator, mak- 

ing a Mark on the Meridian, where the Reckoning Ends. + TH 
4.᷑. Turn the Globe about, and obſerve what Places paſs under the ſaid 
Mark, which are thoſe, where the Sun begins to Shine without Setting. 
p. Set off the ſame Number of Degrees on the Meridian, from the South 


Pole, and mark as before. 80 | 
6. Turn the Globe about, and obſerve, what Places paſs under the ſaid 
Mark, which are thoſe, where the Sun begins totally ts diſappear, at the 
given Day. e | — 9 4 
Note, The Latitude of any particular Place, being out of the Queſtion, there is ne 
| — of reQifying the Globe: ing | 2 


* 


Or tbur more conciſely. 


1. Find the Sun's Declination for the given Day. | 

2. Subtract that Declination from 90, gives the Latitude of all thoſe 
Places, where the Sun begins to Shine ; the ſame Latitude, South, gives 
the Places, where he begins to be totally Abſent. | 


PROBLEM XXIX. 


A Place being given in the North frigid Zone, to find what Number of 
Days the Sun ſhines continually there; and alſo the Number of Days he is 
Abſent, together with the firſt and laſt Days of his Ap 
Given, the North Cape, in Lat. 71% 27! N. 2 
Required, how long the San fhines there continually ; the Number of 
* 4 Diva he is Abſent, and the firſt and laſt Days of his Appearance. 
I. Bring the given Place to the Meridian, and mark the Latitude with. 
Chalk, ora Patch. 4 | 
2. Elevate the Globe to the Latitude of the given Place. 
3, Reckon on the Meridian, the ſame Number of Degrees from the E- 
quator (both ways) as the given Place is diſtant from the North Pole, viz. 


189 331. 

4 Make Marks, where the Reckonings End. 

F. Turn the Globe about, and obſerve, what two Points of the 

tie paſs under each Mark in the Meridian, and mark them alſo, wiz. 23® 
s and 5® N for the Northern Arch; and 22 m, and 10% & for 


6. For the Northern Arch of the Ecliptic, viz. morn, 1 ah 

tween 230 F and 5 N; if that be reduced to Time, by Reckoning on 

the Horizon, it will give the Number of Days that the Sun ſhines conſtantly 

above the Horizon, of the given Place ; wiz. 77 Days. | 

Note, To reduce this Arch into Time, is to obſerve, what Days of the Month an- 
ſwer thoſe two marked Degrees, they being equally Diſtant from the Tropic of g, 
and the Days that are between them, including the firſt and laſt Days, make the. 
Time that the Sun conſtantly Shines, viz, from May 14th, to July 28th. 


7. Fot 


82 


a — — IIS EN — 5 
8 5 
7 


4 
p. For the Southern Arch of the Ecliptic, wiz. that comprehended be. 


N 


umber of Days that the San is totally Abſent, viz. 79 Days. 


a N, To reduce this Arch into Time, is to obſerve, what of the Month, an- 
. ſwer thoſe — 2 


two marked Degrees on the Horizon as before, they being equally Di- 


Rant from the Tropic of y; and the Days that are between them, including the 
the firſt and laſt Days, r viz. from 
Nov. 147b. to Jas. 30th. vite 78 Days, | 


8. The firſt Day of his 2 at the North Cape, i is that Day of 
the Month, anſwering to that marked Degree between ꝙ and H, wit. 
24* of m, or Now. 14h, and the laſt Day of his Appearing is that Day of 


the Month, anſwering to that marked Degree, between yf and , vi. 


10? of c, or Jan. 30th. 

9. When the Sun is . where in the other two Spaces of the Ecliptic, 
between the Northern the Southern Arches, he both Riſes and Sets to 
de Inhabitants of the ſaid Cape, and of that whole Parallel, 

" Note, It is to be obſerved, that the Days of the Months, as they are ſet on the Ho- 

© rizon are fixt, and have no regard to the Year, whether jt be a common Year, or a 
Leap Fear; but for that Reaſon it admits of an Exception. Therefore, let it be 
; ſuppoſed that the given Year „ then it will ba 


North-Cape, Lat, he 2 to he ſubtracted fram 


which gives Co. Lat. 28 33 — O Declination, North increaſing ; 


, ; Sou 
1 5 a 22 Moy 143 R 30: Alſo, South in- 


PROBLEM XX. 


* The Latitude of a Place, and Day of the Month being given, to find 

1 Points of the Compaſs, the Sun will Nile and bet in that Place 
3 
poor London, in Lat. 51% 324 N. and May 17:5. 
ired, on what Points of the Compais the Sun will Riſe and Sgt 

1. Elevate the Globe to the given Latitude. 

2. Find the Sun's Place in as Ecliptic for the given Day. 

3- Mark it upon the Globe, and bring it to the n Side of the Ho · 
rizon, which ſhews the Point of it's Ri ng, viz. N E. by Ez E. 
4. Bring the ſame Place to the Weſtern Side of the Horizon, and you 
N. W. by W the exact W. of its Set ting, at the Ben Place and Day, wiz. 
: EY W. F 


PROBLEM XXXI. 
The Latitude of a Place fy qi 
Try ſhorteſt Days ho Nights i T of the W 
Given, London, in Lat. 51% 32! N. 
Required, the Length of the 
1 Fer the longeft Days and foorteft Nights. 


229 of m, and 109 of ; if that be reduced to Lime, it will give ; 


— 
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(44 ) 
1. Elevate the Globe to the given Latitude. $3 
2. Bring the firſt Degree of S (becauſe that makes the ke longel Day in 
vs. North Latitude) to the Eaſtern Side of the Horizon, and fix the Glebe. 
Note, If the given Place had been in South Latitude, then the South Pole hould be 
elevated according to the Latitude of that Place, and the firſt Degrees of VF ſhould 2 
de brouctzht to the Eaſtern Side of the Horizon. 
3. Set the Index of the horary Circle at Noon. | 
4. Bring the firſt Point of g to the Weſtern Side of the Horizon, and 
fix the Globe again. 
5. Obſerve the Number of Howrs, between the Index and the' upper | 
VII, reckoning them according to the Motion of the Globe, which ſhews 
the Length of the longeſt Day, o be 16 Hours and a halt. 
6. Ihe Complement of which, to 24 Hours, is the Length of the ſhort- 
eſt Night, biin. 7 Hours and a half. 
Mitre, By this Problem is calculated the Table of 2 mates, differing from each other 


Half an Hour; and the ſmall one, where the Climates differ an entire Month from = 
each other. 


2. Fer the Horteſt Days and longeſt Nights. 
1. Elevate the Globe to the given Latitude. 
2. Bring the firſt Degree of yp (becauſe that makes the ſhorteſt Day in 
the North Latitude) to the Eaſtern Side of the Horizon, and fix the Globe. 
3. Set the Index of the horary Circle at Noon. 
4᷑. Bring the firſt Point of Ly to the Weltern Side of the Horizon, and 
fix the Globe again, 
g. Obſerve the Number of Hours between the Index and the upper XII, W 
reckoning them according to the Motion of the Globe, which ſhews the 
Length of the ſhorteſt Day, viz. 7 Hours and a half. 
6. The Complement of which, to 24 n is the 723 of the * 
1 A * 16 Hours and a half, n 


PROBLEM xl. 


The Length of the longeſt Day, in any particular — __ given 1 
to ſind that Latitude. 


Given, 16 Urs. 30 min. for the longeſt Day.' 
Required, in what particular Lat. that longeſt Day wil al 


1. Bring the firſt Degree of az to the Meridian, and fix the Globe, with 

out regarding the Poſition of it. 
5 Set the Index to Noon. 

Turn the Globe Weſtward, till the Index points at half the Number 

of Fours given, wiz. 82, and fix the Globe again under the Meridian; 

4. Move the Meridian upwards and downwards, till the firſt Degree of 
£ coincides with the Horizon. 1. 

5. Obſerve what Part of the Meridian is cut by the Horizon, under the 

'North Pole, viz. almoſt 52, which is the Latitude required. 


PROBLEM XXXIII. 


+ 'The Latitude of a Place, and Day of the Month being given, to find 
the Time of the Riſing and Setting of the Sun, and arr”. the | 
Length gf the ſame Day and Night, 1 Given | $1 


S - wm 09 


. 
urs London, in Lat. 51 3 320 N. and Aug. 29. 
uired, the Time © 
"Tenge of that Day and Night. 


1. R the Globe for the given Latitude. N 
2. Find the Sun's Place in the Ecliptic forthe given Day, viz. 6* of 
Tp, and mark it. 
3. Bring the Sun's Place to the Meridian, and fix the Globe. 
4. Set the Index of the horary Circle at Noon. 
Turn the Globe about, till the Sun's Place coincides with the Eaſtern 
| Side of the Horizon, and fix the Globe. 
6. The Index ſhews the Time of the Sun's s Rifing, viz. 5 bi. 15 min. 
nearly, 
7. Turn the Globe, till the Sun's Place coincides with the Weſtern Side 
of the Horizon, and fox it again. 
8. 1 Index ſhews the Time of the Sun's Setting, wiz. 6 hrs. 45 min. 
near 
9. Redken the Hours between Sun-rifing and Sun-ſetting, according 
to the Motion of the Index from E. to W. and they highs — Length of 
the Day, wiz. 13 hrs. 30 min. or double the Hour n aint gives 
the Length of the Day. 


10. The Complement of the Day to 24 Hours, gives the Length of he 


Night, viz. 10 brs. 30 min. 
r PROBLEM XXXIV, 
The Latitude of a Place being given, to find what Climate it is in. 
Given, London, in Lat. 519 32/7. N. 
Required, the Climate of that Place. 
1. Find the Length of the longeſt Day for the given Place, by Prob, 
XXXI whi h is 16 57. zo min. 
2 The Number of half Hours, which that longeſt Day exceeds 12, 
wiz. 9 = 4 hrs. 30 nin. gives the Climate deſired, wiz. 9. 
Note 1. This muſt be underſtood of Places, whoſe Latitude does not e xceed 66 f: 
Where the Latitude is greater, the Climates increaſe by intire Months; and in ſuch 
| Caſe you muſt enter the ſmall Table of Climates, Page 12, with the given La- 
titude, which ſhews the Climate, and the Length of the longeſt Day at once. 


2. The Climates may alſo bediſcovered from the Latitudes of Places, not above 664 
py pon the Jarger Table of Climates, Page 12, as aforefaid, | 


PROBLEM XXXV. 


L The Len th of the longeſ Day, i in any Place being given, to find the 
atitude t Place neariy. 


Given, London, whoſe longeſt Day is 16 brs.: :30 min. 
Required, the Latitude of that Place. 
Note, This is performed by the Table of Climates. 


1. Subtract 12 hrs. from 16 hrs. 30 min. the Hemalader 154bei 30 

2. Four hrs. 30 nin. X 229 the Climate. 

3 3 the Table of Cli » Page 12, and againſt it ſtands 
51 q | , 


the Sun-rifing and Sun-ſerting, , and the | 


0 


1 1 
on, 


1 in the e fame Table for enen, and aguink u ku 
$3? 38 / as before. 


Note, This is not exact, nth cn it be becnſi hl . Equa» 
tor, ſeveral Degres are included in one Cn | * 


PROBLEM XXXVI. 


The Latitude of a Place, and Day of the Month being given, to find 


the Beginning of the Morning-Twilight, and the __ 4 of tho Evening: 
Twilight, with the Duration of boh. 


Given, Lenden, in Lat. 51 32! N. and April SR 


* the Beginning of the Morning, and 14 of the Eveniog- 
Twilight. 


1. Rectify the Globe for the given Latitude. 

2. Fix the Quadrant of Altitude in the Zenith. 

3. Find the Sun's Place in the Ecliptic for the given Day, and mark it 
on the Globe. 

4 Ding the Sun's Place to the Meridian, and fix the Glabe. 

Set the Index at Noon, or upper XII. 

8. Find the Degree of the Ecliptic, which is oppeſite to the Sun's Place 
for the given Day, by turning the Globe, till the Inden points to the lower 
XIT or Midnight, and mark it. - 

7. Move the Globe, till the De 2 to the Sun's Place, and 
— = PR” of the Quadrant of Altitu cide on the Weſtern Side, 

It agai 

8. Obſerve: what Hour the Index points at, which is the Time in the 
Morning, when Twilight begins, wiz. about III o'Clock. 

9. Turn the Globe, till the ſaid _—_— Point cuts the Weſtern Side of 
the Horizon, and fix the Globe 


10. Obſerve the Index, w N brs. 10 . or thereabout, 
and is the Time of Sun-riſe. 


21. The Difference between theſe two Times, ſhews the Duration of 


the Morning-Twilight, wiz. 2 hrs. 10 min, 

12. Move the Globe, till the Degree oppoſite to the Sun's Place, and 
wt 1 — Degree of the * of Altitu e coincide on the Eaſtern Side, 
and fix it. 

13. Examin the Index, and you have the Time, when. the Eyeniog- 
Twilight Ends, vie. about IX Clock. 

14. Turn the Globe, till the ſaid oppoſite Point cuts the Eaſtern Side of 
the Horizon, aad fix it again. 

15. Obſerve the Hour, which the Index points at, and you will find 
it 6 brs. 50 min. or thereabout, ws is the Time of san ust, when 
Twilight begins. 


16. The 


to 
NE 


695 


1 The Bilkerence between theſe two Times, ſhews the Duration of 


che Evening Twilight, wiz. 2 hrs. 10 min, as before. 
Note 1. The Duration of the and -Tw , on the 
eB MA anne Morning and Evening-Twilight, on ſame Days, 


2. The Reaſon why the 18th Degree of the Quadrant of Altitude, and no otber, is 
to meet the Point oppoſite to the Sun's Place, is, becauſe the Rays of the Sun are 
Viſible after Sun-ſet, till he is depreſt 18 below the Weſtern Horizon, which is 


the Ending of the Evening-Twilight : The Morning-Twilight begins when the 
Sun is 13? below the Eaſtern Horizon, and holds till the Sun-riſes, 


3. When the Sun is in the Beginning of . which is May 224, and fo continues 
till de comes do 29 30 of 2B, which is July 22d.) the Point to the Sun's 


Place is ſo remote, that the 13th Degree on the Quadrant of Altitude will not reach 
it, by which it appears that the given Latitude is ſo far Northward, as to admit 
of Twilight all Night long, between May 22d and July 229. as aforeſaid. 

4. When the Declination of the Sun becomes equal to the Complement of the Lati- 


tude, leſſened by the Sun's Depreſſion, e eee 
light continues from Sun-ſet to Sun - riſe. 


PROBLEM XXXVII. 


The Length of the longeſt Day, in any particular Place, be 
to find the Climate i in which that Pics is, and conſequently all eng == 


nearly, whoſe longeſt Day is of the ſame Length. 
Note, This is to be conſidered with regard to the Climate only, rather than the 


Places ; for the identical Places themſelves cannot be pointed out; becauſe ſome 
Climates (as before obſerved) contain ſeveral Degrees of Latitude. 


Given mw 5 min. N Day. 
9 uired the Climate, in it thoſe Plates having their longeſt Da 
the ſame Length. 8 | 
1. Find the Latitude of the Place, a5 near as may be, by the given 14 
Length, in che Table of Climates, Page 12. 1 
2. Mark that Latitude on the Brazen Meridian. 1 


3. Turn the Globe round, and he Place pling de un Mar, are 
the Places ſought for. 


PROBLEM XXXVIIL 


; A certain Number of Days, not ſurpaſſing 182, being given, to find 
that Parallel of Latitude, where the Sun — not, during thoſe Days. 


Note, 182 being the half of 365, is the Reaſon why that Number muſt not be ex- 
ceeded, becauſe at the Poles, the North Pole eſpecially, the Sun fets not during 
. that Time, 
eee . 160 Days. 


Required, that Parallel of Latitude, where the Sun ſets not during 
t 11 


me. 
1. Take half the Number of Days given. 


2. With that half reckon ſo many Degrees on the Ecliptic, n at 
the firſt Degree of , either Eaſterly or Weſterl 7. 
3. Make a Mark where the Reckoning Ends. Fi 


Nate, If the half Number of Days be 40-or-upwards, then the Number of Degrees 
muſt be leſs than it by 13 if the half Number of Days be 60 or upwards, then the 
Number of Degrees muſt be leſs by 2 ; and if the half Number of Days be go, then 
the Number of Degrees muſt be leſs by 35 becauſe the half of 365 Days, 6 Hours, 

being 183 nearly, and the half of 360 but 180, therefore without ſuch Abate- 
ment, the half Number of Days would over- run the half Number of Degrees. 


4. Bring 


4. Bring the marked Point of the Edliptic to the Meridian; -- 

* Obſeeve how many Degrees are intercepted between the aforeſaid 
Point and the Pole, wiz. 869. 

6. Reckon the ſame Number of Degrees from the Equator towards the 
North Pole, and that will ſhew the Parallel of Latitude, where the von 
will not ſet for 160 Days. 

Note 1. Half the given Number of Days are required to Work with, 1 
reckon but one way from the firſt of 25. 


2. If the deſired Parallel of Latitude be South of the Line, the tion is the ſame, 
by counting the half Number of Days from the faſt Degree of VF 


/ 


PROBLEM XXXIX. 


The Latitude of a Place, Day of the Month, and Hour of the Day, 
being given, to find the Italic Hour. a | 
Note, The Italic Hours are reckoned from 1 to 24 at all Times, from Sun-ſetting of 
one Day, to Sun-ſetting the next. 
| Given, London, in Lat. 51% 32 N. May 18th, at V. P. M. 
Required, the Tralic Hour, aba to the given Hour. 


1. Rectify the Globe for the given Latitude. 

2. Find the Sun's Place in the Reliptic for the given Day, and mark it 
on the Globe. 

5 Bring the Sun's Place to the Meridian, and fix the Globe. 

. Set the Index of the horary Circle at Noon. 

5 Turn the Globe Weſt (becauſe it is Afternoon) till the Index points 
at the given Hour, and fix it again. 

6. Set the Index again at Noon. 

7. Turn the Globe Eaſtward, till the Mark of the Sun's Place in ib 
Ecliptic touch the Weſtern Horizon, and fix it again, 

8. Obſerve the Hour, which the Index 8 at; and reckon how many 
Hours are between the upper XII. and the Index, reckoning them Eaſt- 
ward, according to the laſt Motion of the Globe, and they will be the 
Number of Hours from Sun- ſet the Day before; the laſt being the ltalic 
Hour deſired, ix. 21 hrs. 10 min. 


AR ITHMETICALI x. 


hrs. min. 


May 18, Sun ſets = 7 50 
Which Subirad from 12 0 


Remainder is = = 4 18 after Sun-ſet. 
Add = = = = = 12 © for the next Morning Hours. 


Saris = = = = 21 10 after Sungſer. 


— — 


PRO B- 


( 49 ) 
: PROBLEM XL. 


The Latitude of a Place, Day of the Month, and Talic Hour, being 
given, to find the Hour of the Day at the given Place, 2 


Given, London, in Lat. 51% 327 N. May 19h, and Hale Hour, 21 brit. 


9 # 0 


10 min. 


Required, the Hour of the Day at that Place. 
1. Rectify the Globe for the given Latitude. 
2. Find the Sun's Place in the Ecliptic, and mark it on the Globe. 
3. Bring it to the Meridian, agg fix the Globe, 
4. Set the Index of the Hoar Circle at che /zakc Hour given, reckon- 


-ing from the uppermoſt XII. round about, according to the natural Order 
of the Index. 


. Turn the Globe Weſtward, till the Sun's Place come to the Weſtern 
Side ofobe Horizon, and fix it. 


6. . which points to V. P. M. the Hour required. 


Dr uu; 


1. By Prob. XXXII. find the Hour of. Sua-ſet for the preceding Day, 
wiz. 7 hrs. 50 min. 

2. Turn the Gl obe Weſtward, ill 21 bre. 10 Nix. have paſſe d, by the 
Index, from Sun-ſet, and fix it. 


3. Obſerve the Hour pointed at, on the horary Circle, which i is Yo P.M. 
of the given Day. 


PROBLEM XLI 


The Latitude of a Place, Day of the Month, and Hour of the Day, © 1 
being given, to find the Judaical Hour, adequate to the given Hour. © 1 


Note 1. The Judaica! Hour i the Tings of the Day, according th the Cuflom of the 


antient 4 
2. Thoſe — their artificial Day into 12 Hours, and their Night into 12 - 1 
Hours, which Number of Hours proved unequal in Extent every Day and Night 14 


(except exactly under the Equator) thoſe Days and Nights increafing and decreaſing, 
according to the Seaſons of the Vear; or, which is the ſame Thing, according to y N 
the reren the e ee eee 4 L k 


ward. 
1. For the Morning. 


Given, London, in Lat. 51% 32! N. May 26th. at IX. A. M. 
Required, the Judaica! Hour at that Time. 


1. ReRify the Globe for the given Latitude, 

Lhe Find hs Sun's Place in the Ecliptie for the given Day, and mark it 
on the Glo Ln 

3. Bring it to the Eaſtern Horizon, and fix the Globe. 

4. Set the Index of the horary Circle at Noon. 

5. Bring the Sun's Place to the Weſtern Horizon, and fix the Globe 


25 Obſerve the . of Rec 1 Noon and the Index, reck- 
oning Weſterly ; thoſe being the Hours, of 1 W Day doth 
conſiſt, viz. W 2» 1 Find 


{ 50 ) | 

7. Find the Time of Sun- riſin 4 by Prob. XXXII. wiz, IV. A. M. 

8. Find the Number of Hours een Ek and the ook er | 
2 * wen Day, VIZ, 5 Bre. 117 ; 

Ob the follow ing ee ee viz. 


As all the Hours of the given Day: Oe 
Are to 12, the Length o ha Judaica. N by: 

So are the Hours between Sun-riſing, and the n Hour? 

To th A Hour required, vu. 3 Br. 4. 


bra. 1 a 3 be. 
- 40: 423.44 WF: a &. 


1. N e Kin ban ts. * 
Given, Londim, and the Day, as before, at VIE . 
Required, the Judaical Hour. 


" 2 3, 4, To 6, 7, 8s before. 


8. —58 the Number of Hours between — and the giren Hour, 
WIL. ; 


9. As before, wiz. 11 bee. l.. 


bert. rs. | ; rs. wwe. | 
0 3 12 52. Tha} 21S... | 


3. For the Night, i. e. ee ee nd eri 


Given, London, and the Day, as' before, at XI. P. M. 
3 the Judaical Hour at that Time. 
2, 3» 4» 5» 6, as before. 7. Find the Number of Hours, of which 
te? Ni ht doth — ſt, viz. 8 hrs. which Note. 
Are the Number of Hours . SI, and the . 
iven Day, wiz. 3 br.. 
ve the following Proportion, ai. 
As all the Hours of the given Night: 


Are to 12, the Length of the Judaica! Night:: 
So are the Hours between Sun- et and the given Hour, 5 


To the an, Hour required; vix. 4 + Hours, 


Fr.. bre. yt. br. 

$1519: \ 13/213 1963 ig) 

Hence, as the Night is ſhorter than the Day, WP Tidaical Hours, 
t 


{in this Caſe)»make but 8 Hours with us, it muſt follow that the Fudaical 
Hours are ſhorter than ours; con aca) Flow when it is Eleven at t wich 


us, on the given Day, the * Hour is 4 bre. * Sun · ſet, or half 


2222222. ——a.· 2 ——ꝗ0 N — N — „* eager ++ 
* 


— 


— — -—— p ͥꝙůͤ ̃ — ; ̃ œä! a 


an Hour after 4 at Night. 


| PROBLEM, XLIL. 


| "The Lade f 2 Place, Day. of the Month, and Fudeicsl Hour, ining 
given, o find the Hour of the Day at.the Place given 


* 


— os 


63109 
te, For the Day, i. e. Betayeen Sun-riſe and Sun-/e og | 
2 Londen, in Lat. 512.:32' N. Mey 26eh, and Judaica! Hour, 
zee the Hour of che Day correſponding thereto at the given - 


lace 
bs $14; „ 6, as the laſt Problem. Shs. Fn e e 
ET: 'Brin . 8 an's Place to the Meridian. eee 
elke Index at Noon. 8 

9. Prins the Sun's Place to the Eafterti Horizon and fix the Globe. 

10, Obſerve what Hour the Index points at, vis. IV. on the Eaſtern 
"fide of the Hour-circle, which is the Hour of e Place. 

11. Uſe the following Proportion, vis. 


As the Length of the Julaical Day: 
Is to the om udaical Hour: | 0 
So is the of the Day at thi eivenPlice ? 
To a fourth Proportional. 'Þ 
ow Br.. ws 4 *brs. 
: 4 4 13 
Allo 15 nne 
12. If the fourth Proportional is leſs chan 12, add the Hour of Sun- 
N to tr viz. 4; and the Sum is the Hour of the Day before *. 
a - thus, 5 + 4=9 A. M. 
13. If the bark Proportional is more than 12, ſubtract 12 from t, 


and add the Hour of Sun-riſing to that Remainder ; "the Sum is the Hour 
of the Day in the Afternoon, 


thus, 15 —12 +4 =7P.M. 


2. Fr le Night, i. e. between Sun-/et 3 
ome London, in Lat. 519 32 N. May 26th, and Fudaical Hour 


Achtel; the Hour of the Night, correſponding thereto at the 
given * ; 
I, 2, 3, 4 69:0 » 7, 8, as before. 
9. Bring the Sun's Place to the Weſtern Horizon, and fix the Globe. 
10. Obſerve what Hour the Index points at, viz, VIII. on the Weſtern 
Side of the Hour- cirele, which. is the Hour of Sun · ſet at the given Place, 
11. Uſe the following Proportion, wiz. 
As the Length of the Judaica Night: 
Is to the given Judaical Hour : : 
So is the i th of the Night a at the given Place; 
To a fourth Fropo tional. 
Eri. rt. — 
1 „ 40 2+ 0 $3 
13. If the „ is leſs than 12, add the Hour of Sun- 
ſet to it, and that Sum is the Hour of the Night, before Midnight. 


Thus 


(i923) 
5 Thus, 3432 11 P. M. 
13. If the fourth Proportional i is more than 12, ſubtract 12 from i it, and 


add the Hour of Sun- ſet to that Remainder, the Sum a of "he | 


Ben: before Sun-riſe, 


"PROBLEM Mm. aj 


A Place being given to find all thoſe, which have the Fear Hour of the, 
Day, with that In the Place given; as alſo thoſe that have the contrary 


Hour at the ſame Time ; that is, when it is a in the given * to 
find where it is Midnight in others. 
| Given, London. 
Required, all thoſe Plages, which 3 the ſame Hour; nd all thaſe 
Places, which have the c ntrary Hour : Or, which i is the ſame 
Thing, have Midnight v en n It is Noon at London. 


1. Bring London to the Meridian, and fix the Globe. | 
2. Obſerve what Places are exactly under the Eaſtern Side of the upper 
Semi-Circle of the ſaid Meridian, for thoſe Places, always have the ſame 
Hour with Londen, at all Times of the Day. | 
3. Set the Index at Noon. b 
4. Turn the Globe, till the Index comes to the lower XII. which fignifies 
we and fix it 


bſerve what Places lie under the Eaſtern Side of the upper Semi- 


Circle of the Meridian ; for thoſe Places have their Hours contrary. to the 
Hour at Lendon; and when it is Ou at Longan, it is ways Midnight 1 in 
thoſe Places laſt found, 


N-te, In this Problem, the Globe may be reclified for the Latitudeof the given Pj, 
or omitted 3 ; it being of no Moment either Wax. 


PROBLEM XIIV. 

A Place being ge with the Hour of the Day at that Place, to find 
all thoſe Places, where it is Noon, * or * other PR Hour 
at the ſame Time. 

Given, London, VII. A. M. any Day: 
Required, all thoſe Places where it is Noon, Midoight, VII. P. M. 
and X. A. M. at the ſame Time. 


I. Bring Londen to the Meridian, and fix the Globe. 
. Set the Index at the given Hour, 
* Turn the Globe, till the Index points at Noon, and fix it again. 
4. Obſerve what Places are under the Eaſtern Side of the upper Semi- 

circle of the Meridian; for in them it is Noon at the given Time. | 

5. Turn the Globe, till the Index points at Midnight, and fix it. 

6. Obſerve what Places lie under the Meridian as before, for in them it 
is Midnight, 

7. Turn the Globe, till the Index points at VII. P. M. and fix it, 

8. Obſerve what Places are under the Meridian as before ; for in all 
thoſe Places it is VII. P. M. 
9. Turn the Globe, till the Index points at X. A. M. and fix it. 


10. Obſerve what Places are under the Meridian again ; for in all thoſe | 


Places it is X, A. M. | 
ROA 


2 


ae a4 
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hs "PROBLEM XI V. 


The Latitade of a Place, Day of the Month, ns Hour of the Day 
being given to find all thoſe Places, where the Sun riſes at that Time, 
where 


Parkneſs. 


Given, London, in Liz. i 5132 N. June 11:h. at IX. A.M. 
Required, all thoſe Places where the Sun riſes and ſets ; and where 
it is Day and Night, all at the ſame Time. 


1. Elevate the Pole to the given Latitude. 
2. Find that particular Place over which the Sun is tad at the Time 
ow by Prob. XVII. wiz. Cariathaim in Arabia, or near it. 
Bring that Place to the Meridian, and fix the Globe. 
4 Obſerve what Places are in the Weſtern Semi- circle of the Horizon; 


for in ow 28 at the given Time, he being 90 diſtant from 
them to t e w 


5. Obſerve what Places are in the Eaſtern Semi-circle of the Horizon ; 
for in them the Sun ſets at that Time, he being alſo go? diſtant from them 

the Weſtward. 

6. Thoſe under the upper Meridian have Mid-day, and conſequent! tly, 

7. Thoſe on the upper Hemiſphere of the Globe « are enlightened. 

8. Thoſe under the lower Meridian have Midnight, and conſequently, 
| 9. Thoſe on 2 Fun Hemiſphere are. in n 


'Y 
4 


PROBLEM xl vl. 


The Latitude of a Place, Day of the Month, with the Moon's Latitude 
and Place in the Ecliptic, being given to find the Time when the Moon 
ſhall riſe, ſet and ſouth, or-come to the Meridian of the given Place. 


Given, London, in Lat. 519 32 N. Fane 14th. the Moon 200 26 / in 
X Piſces, and her 3 30 587 ur or South. 
| Required, the Moon's Riſing, Setting, and Southing. 


Nete, The Moon's Place, and her Latitude, which is her neareſt Diſtance from the 
Ecliptic, may be readily found againſt n the Month in an Ephemaris. 
. ReQtify the Globe for the given Latitude. 


1 Find Sun's Place in the Ecliptic for the given Day, and mark i 
on the Globe. 

3. Bring it to the Meridian, and fix the Globe. 

4. Set the Index of the horary Circle at Noon. 


5. Find the Moon's Place in Ecliptic, regarding her Latirade, and 
| mark i it on the Globe alſo. 


6. Turn the Globe, till the Moon's Place coincides with the Eaſtern Side 
of the Horizon; then will the Index ſhew the Hour of the Moon's Riſing, > 


viz. 12 hrs. 45 min. at Night. 
7. Bring the Moon's Place to the Meridian; then will the Index ſhew 
ſhe Southing, vi. lr. 00 m, A. M. a 


ſets; thoſe Places that are enlightened, and thoſe that are in 


* 
e s Ae Mott . 


« 34 )) 


8. Bring the Moon's Place to the Weſtern Side of the Horizon 3 then 


will the Index ſhew the Hour of the Nun A $ Mage vix. 11 bra. 15 min. 


KA. M. een * 1 


ES Niteg This Problon fervs to deteraia the Rifing; Setting; and Southing of the Pl 
nete, as well as of nnr 


meris. 


PROBLEM XLVIL. 


The Day and Hour of a . Solar Fel 10 being given, to > find all thoſe 


pions: in which the ſame will be Viſib 
Given, 09.1 Eclipſe of ns Say April 24h. 1962, at 5 b. ei. 
A 


Required, all thoſe Places, where it will be Viſible. 


4. Find. the Sun's Place in the Eeliptie for the given Day, and mark i it 


on the Globe. 

2. Find that particular Place of I, to which the Sun is vertical 
at x iven Time, by Prob. XVII. 

3 that Place to the Meridian. 

an Rate the Pole to the Latitude of chat Place, and fix the Globe. 


5. Obſerve what Places are in the upper Hemiſphere, for in moſt of ar | 


will the Eclipſe be Viſible, except it e in the Horizon, or very near it. 


Eclipſed, or nearly ſo : but when the 4 is ſmall, that is, only three 
or four Digits of the Sun eclipſed, fuch Eclipſe, in many Places, far above the 
Horizon, will not be ſeen ; and in others juſt diſcernible : And even a centra, 


Ecli t i here; bot in P t 
ee 


; eur jy PR O/B-L BM -XLVIL . 


The Day and Hour of a Lunar Fel- being ow, to find all thoſe. 
Places in which the ſame will be Viſible, + 


Given; an Erhipſe of the Moon, May 8th. 1762, at 3 hrs. 54 min, 


Required, all thoſe Places where that Ecligſe will be Viſible. 


1. Find the Sun's Place in the Ecliptic for the 23 Day. 

2. Mark the Place oppoſite thereto, which is the Moon's Place at that 
* 2 without regarding her Latitude, which in this Caſe fignihes little or 

of in 
155 ind that Place upon the Globe to which the Sun is vertical at that 
ime. 

4. Find the Antipedes of that Place, and mark it. 

5. Bring ſuch Antipodes to the Pole of the wooden Horizon; 5. e. ele- 
vate the Pole to the Latitude of that 4ntipodes, and bring it to the Meridian. 
6. Fix the Globe in that Situation. 

7. Obſerve what Places are in the upper Hemiſphere of the Globe, for 
in ſuch will the Eclip/e be Vithle, except thoſe in, or very near the Ho- 
rizon. 


Mete, Obſerve the ſame Nots here, which was given at the End of the un Problem, 
PROB- 


RA y of great Ecligſes ; that is, when the Sun is to- 


fit 


( 5s ) 
„ - nh 4- © Br Ae EIGN 
To find the Angle of Poſition between any two Places. \ . 
Wos 1. The Angle of Poſition of two Places, is the Angle that the Arch of a 


Circle paſſiogover the two Places, makes with the Matidiia of that Pines 32 tha. 


Zenith. Or, * : 
+ It is an Arch of the Horizon i ted between the two ining Si B 
.... ̃ ,, 
Given, London and Rome, | 
Required, the Angle of Poſition between them. 
| ; | 1 70 4 4 | 
1. Rectify the Globe for Losdbnmn. 
2. Bring Londn to the Meridian, and fix the Globe, 
3. At the Latitude of London, fix the Quadrant of Altitude. 


4. Lay the graduated Edge to Rome, and continue it till it cut the Ho- 
rizon, which will be S. E. 4 E. == 41 Points == 47 49“ 


2. At Rome. 


1. Rectify the Globe for Rome. 
2. Bring Reme to the Meridian, and fix the Globe. 
3. At 6 Latitude of Rome, fix the Quadrant of Altitude. 


4. Lay the graduated Edge to London, and continue it till it cut the Ho. 
rizon, which will be N. W. by N. 3 W. = 31 Points = 399 22/. 


Note 1. The Eaſt and Weſt Rhumb Lines, on the Equator, make equal Angles with 


all Meridians on the Globe. But, 

2. A great Circle drawn thro* the Vertex of any Place, that is diſtant from the E- 
quator, cannot cut divers Meridians at equal Angles. 

3. As it is the known Property of Rhumb-Lines to make equal Angles with all Me- 

_ ridians, and as the Meridians are inclining Circles, meeting in the Poles ; it fol- 
lows that the ſaid Rhumbs muſt be Loxodromie or ſpiral Lines. 

4. If a Ship fails due North or South, ſhe changes her Horizon, but not her Meri. 
dian, and forms a great Circle. If ſhe ſails on any other Point of the Compaſs, ſhe 
changes both Horizon and Meridian, If ſhe ſails due Eaft or Weſt, on the Equa- 
tor, the forms a great Circle that Way alſo. If the ſails on any other Rhumb be- 
tween the Cardinals, which inclines to the Meridian, ſhy not only changes her Ho- 
1izon and Meridian, but alſo deviates ſrom a great Circle, and forms a ſpiral Line, 
winding itſelf about that Pole it inclines to, without ever being able to arrive at ir, 

5. As the Latitudes of the two given Places are different, the Angle of Poſition at 
each Place, muſt be different alſo: But if the Latitude at both Places had been 
the ſame, the Quantities of the Angles would have been the lame likewiſe, | 


PROBLEM L. 
The Latitude of a. Place being given to find all other Places that are 
fituate from the ſame upon any Point of the Compaſs given. 
Given, London, in Lat. 5 1 32! N. 
Required, all thoſe Places, which are S. E. N. by E. S. W. by S. and 
W. N. W. of the ſame. 8 e 
1. Rectify the Globe for the given Latitude. 0 
2. Bring the given Place to che Meridian, and ſix the Globe. 


* 


* 


A 1 : 


Fix the ns in the Zenith. - 
f Apply the lower Part thereof to che given Point of the Compaſs off 


Horizon. i 
g. Obſerve what Places are end under the Edge of the faid Quadrant, 
for thoſe are the Places that are fituate or bear from the given lace, 80. 


cording to che given Point, 
PROBLEM II. 


| Two Places being given, ate eee 
Note 1. The given Places muſt, of Neceſſity, e mg ans comma 
i. e. differ only in Latitude. Or, 
only in Longitude, Or, 


2+ They muſt lie under the ſame Parallel, f. e. differ 
3. They muſt have different Mcridians and different Parallels, and fo differ both in 


1 and Longitude. Or, 
4. I. wal Be under the Equator, where their Diſtance is their Difference of 


L | Two Places under the ſame Meridian. 
1. In the ſame Sort of Latitude. | 
up! Mes He | 
Given, Shakaiſchick, in Lat. 53 o N. g In the Weſtern Parts of 
T artary. 


Munkiſchalk, in Lat. 44 45 N. 
Required, the Diſtance between them. 


1. Bring both Places to the Meridian. 
2. The Diſtance between them are the Degrees, which reduced into 
Miles will give 495 Miles for the Diſtance. 2 
ARLTHMETICALLY. 


Subtraft tbe leſſer Latitude from the greater, the Difference reduced into 
Miles is the Anſwer. 


Note 1. If Geographical or Statute Miles are required, the 'foreſaid 80 15! mult be 


multiplied by 69 7. 
2. If the given Places differ but alittle in Longitude ; i. ing poly wave he 


one ZOO, the foregoing Proceſs will hold nearly 


2. In diffrent Sorts of Latitude. | 
Given, Smyrna, in Lat. 389 N. in the Weſtern Part of Natolia, and 


 Monomutapa, in Lat. 199 S. in Monometapa 
Required, the Difference of Latitude, or Diſtance between them, 


1, 2, by the Globe, as before, | 
| Azita- 


nnn b | 
Add the two Latitudes 1 together, the Sum j i the Dilance in Degrees * 
1 waich 7 4 into Miles is the Anſwer. 


— LIEN 


Tre ornas and COTM, oe 


1. ros Places mer the fume bent 5 : 
2 I. In the ſame Sort of Longitude. | . 


- 4 


 Tolembi, in the Eaſtern Part of Tartaria Fa. 52% 4 North: 


1 — 2 533 


magna, in Long. 114% E 
ee the Diſtance — them. 


9 


-1. Bring both Places to the Meridian, and make Marks on a Equator | 
where their Meridians cut l. 

2. The Diſtance between thoſe Marks or Meridians, on the Equator, 
in Degrees, is equal to the Diſtance Bergen RF" Places — 
gw alſo, — cheir proper . 0 1 


* 


OS Og # 


of WD the 4 Lon gitude from the greater ; the Difference is the 


Degrees beiten the tug given Places ; which, multi Yo by 36.53, 
N N N * is the Anſwer.. g 0 1 


0 1 


* 


755 N _—_ 1 15 15 x 3645 q1aie75 Miles 5 


Note, Ide given 2 little in Latitude, . e. be not exactly under 
the _ — the the foregoing Þ will, 5 hold Good. 


of 


2: In diffrent Sorts of Longitude © = 


Given Calas, in Long. 10 5 W. 
firs 1 in Long. Latitude 145 NA 
Required, the Diſtance 2 them. 


1, 2, 3, 4, by the Globe, as before. . 
| 2 ARITHMETICALLY. 


Add their Longitades together; the Sum is the Anſwer in Degrees ; 


' which, multiply 22 22 Miles (the Quantity of a tag e Pa- 
rallel of 14%). the ce Anſwer will be 6579 Miles nearly. | 


es x $8.22= 6578.46 Miles. - 


7 . 


5 
1 
| 
: 

| 
1 

ö 

ö 

N 

. 

: 4 

14 
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III. Two Places 8 different Meridians and ans Pane 


0 1 oo 1. 8 7 * 


e Bee in Lat. 4 30 N. Long. 113 0 . 
Jeruſalem, in Lat. 32 ON. Long. 5 ** 
Required, the Diſtance between them. ö 
1. Bring either of the given, 1 8 at Pleafure, to the Meridian, 4 
fix the Globe. 
2 Fix the Quadrant of Altitude over chat Place brought to the Meri- 


ian 
3. bring the graduated Bae che Quadrant of Altitude to the other 


pla . 

4 Obſerve the Number of Degrees wiz. 76, on the Quadrant, between 
the two Places, which being multiplied by 60, gives 466 nautical Miles; 
or by 692, gives 5282 Geographical, or Statute Miles for the Anſwer, 


Mere; The Operation is exactly the fame, if the Latitudes had been, one Nonh and | 
| the Mor owed and their Loygitudes, one Eaſt and the _ 


"Two Places lying under the Equstor. 1 
Siren, hin Eaſt and Weſt Sides of the Iſland Borneo, under tho Fr. 5 


quator- "WM | 
2 Required, the Diſtance between ber of; 1. r. ee Width of th it N 


ge * 


1. Reckon the Degrees between” mY two. given 315 viz, 80. 


a. Thoſe Degrees, multiplied by 60, giye 460 nadtical Miles ; or 
69 2, give 556 Statute Miles for the Aube 5 by 


" Note, The neuticel Mile is greater than the 20 "I or ME Lf Statute mea. 
ſured Mie: The Reaſon of which is, becauſe a De egree on an great Circle is di- 
vided into 60 Parts or Miles, each of which Miles contains 6116 Feet ;/whereas 
the eommon Statuts Mile, contains no more than 5280 Feet; and therefore, ac- 
To cording to Obſervation, a Degree.makes 69 + ſuch Miles. Hence as the ſixtieth 


Part of a Degree muſt be more than a Sixty- 8 or Seyentieth Part nearly; 
ſo the nautical Mile muſt be longer than the Statute Mile, as appears by the fol- 
lowing Operation. 


69.5 Miles = 1 Degree 366965 Feet. 
60) 366960(61 16 Feet in 1 nautical Mile. 
by | he 5) 366960(5 280 Feet in 1 Statute Mile, 


1 „ 
= | 


PROBLEM LIL. 


1A place, and its true Diſtance, from a ſecond Place being given, to find - 
all other Places that are of the ſame Diſtance, from the given Place. 


. London, in Lat. 5 19 32 / N. and any Place 1800 Miles diſtant 
rom it. 


Required, all thoſe Places, that are at the ſame Diſtance from London. 


1. Reduce the given Miles into Degrees, at 6o tara Degree. 
2. Bring the given Place to the Meridian, and fix the Globe. . 3 
3. . Fix the Quadrant of Altitude in the — of the given Place, "A | 
» 8 $4 4+ Mar k : 


yo. 
* 


E 
o 4 
* * | 
| 
4 oY - «© 
"On „ 8 
0 * 
9 -f 2 ; - » 
g 5 & * 
e . 


Hes * 


Tov 


4. Marle « the given Degree on the Quadrant, reckoning backward from 
the Zenith; i. e the Complement, | 
C Move the Quadrant quite round, on the Surface of the Globe, and 

rve what be — the ſaid Mark paſſes over, which are the Places deſired. . 
Note 1. If one Foot of a pair of Compaſſes be ſet upon the given Place, and the other 
opened to the given Diſtance, and paſſed round about, it will ſhew the ſame Places. 
2. If the Diſtance from the given Place ſhould exceed 90, you mult fix the 
drant on the Antipodes of the given Place, and mark it with the Complement A , 
given Diſtance to 180 Degrees, but backward from the Zenith, as before. Hy 
3. NA Globe need not be reCtified, ſince any convenient . will admit of an 
\ Wer. 8 
. Given, Tondon, in Lat. 519 32! N. and 7200 Miles dilkant Was it. 
Required, all thoſe Places that are at the ſame Diſtance from London. 


1. Reduce the given Miles into Degrees. ; 
2. Find the Aatipodes to London, by Prob. er 37. 
ry Elevate the South Pole to the Latitude of ſuch Antipoder. 
+ Bring ſuch Anipades to the Meridian, and fix the Globe. ; 
Fix the Quadrant of Altitude in the Zenit. 
Subtract the Degrees laſt found from 180 and mark them on the 
"I reckoning from the Zenith. 
4 n t round, c. as before. 


17 | PROBLEM II. : 
A Place, its Latitude and true Diſtance from a ſecond Places together | 
with the Latitude of the ſecond Place being given to find that Place. 


Given, Madrid, the Capital City of Spain, in Lat. 40? 26 N. diſtant 
41 Degrees from another _ lying Eaſterly, i in Lat. 379 3o'N, 
® Required, that Place. 
1. Rectify the Globe for the given Place, — . 8 
2. Fix the Quadrant of Altitude in the Zenith. 


WS 


Zenith. . 

4. Let a Piece of fine pointed Chalk, black lead Pencil, or any other | 
ſach like Thing ; be held againſt the Latitude of the required Place, os 
the Eaſtern Side of the Meridian, in ſuch Manner, that by turning the 
Globe Weſterly, it may deſeribe an Arch of a Circle of a convenient 
Len 

5. Bring Madrid again to the Meridian, and fix the Glode. | 

6. Move the Quadrant of Altitude, till the 41 Degrees, marked on the 
Quadrant, cut the ſaid Arch, which Interſection is the Place required, wizy 
near the South Weſtern Shoar of the Caſpian Sea, in Long. 50 . 


PROBLEM LIN. 


A Place, its Latitude and true Diſtance from a ſecond Place, 2 
wich the Longitude of the ſecond Place being given to find that Place. 


Given, Paris, the Capital City of France, in Lat. 48 50 / N. diſtant 
509 from another FR in Long. 28? 30! Weſt of the Meridias 
of London. 
Required, that Place. ER 
| a 8 1. RH 


3. Mark the given Diſtance thereon, reckoning backward from the 


1 


1. ReQify the Globe for the given Place, and f it. 17100 
2. Fix the Quadrant of Altitude in the Zenith. 
2 3. Mark the given Diſtance. thereon, reckoning backward from the . 
enit 
4. Bring the given Longitude to the Eaſt-fide of the Meridian, and with 
a black lead Pencil, or fine pointed Chalk, deſcribe an Arch of a "Circles 
at Pleaſure, along the Meridian. | ; 2 
5. Bring Paris to the Meridian again, and fix the Globe 3 mil 
6. Move the Quadrant of Altitude, till the Diſtance, Bare thereon, a 
cut the faid Arch, which point of Interſection is the Place required, vix. | 28 
| Point in the Sea S. W. of Cape Verd Iſlands, in Lat. 7 N. Fe; = 
PROBLEM LV. | | | Li 
One Place, and the Latitude of another Place unknown, and i its . * 
ing from the given Place, by an Angle of Poſition being given, to find | | 
that Place, and the Diſtance between them. 


Given, London, in Lat. 51 32 N. and an unknown Place, bearing 
| from Londen, according to an Angle of Poſition,” S. E. by E. 3 E. 
in Lat. 317 117 N. 
Required, that Place, and the Diſtance between Sen. 
1. Rectify the Globe for the given Place, and fix it. ; ſta 
2. Fix the Quadrant of Altitude over it. | 
„ 3. Extend the Quadrant to the given Point on the Horizon. mY þe 
4. With pointed Chalk, or a black lead Pencil, draw a Line or Arch on | 
the Globe, aloug the graduated Side of the Quadrant, at Pleaſure. 
5. Mark the Latitude of the required Place on the Meridian. 
- 6. Tuta the Globe, till che Latitude of the required Place interſect this 
| faid Line or Arch. _ 
7. The Point of Interſection is the Place required, wiz, Alexandria. 
8. Bring London to the Meridian, and fix the Globe, | 
9. a ly the Quadrant of Altitude to the two Places, and the graduated ' Þ»- 
Edge will thew the Diſtance required, wiz. 27? 8 1860 l, at 60 to 1 
a Degree. | 


8 


The ferementioned Problem reverſed. 425 


Given, Alexandria, in Lat. 319 117 N. and an unknown Place, bear- 
ing from Alexandria, according to an Angle of Tang; N. W. 
by N. + W. in Lat. 519 32 / N. | . 
Required, that Place, and the Diſtance between them. | ' 
2% 21 3, 4, 5» 6, as before. 
7. The Point of Interſection is the Place WEIR] vix. PRE 
8. Bring Alexandria to d "te Meridian, and fix the Globe. 
19 As before. | 


B 8 


"PROBLEM. LVI. 


To Places, with their Latitudes, and the reſpective Bearing of a third 
Place (unknown) from them, according to the Angle of Poſition, being 


mo fo find that Place, 12 5 its 15 from che wo given foes Th 1 x ey 
; te 1 e * 1 


1. The ess Place lang nr he fame Medi, 55 


| Given, Erivar, in Pena, in Lat. 40 ® 30'N. and Cariathaim, in 
Arabia, in Lat. 239 N. with the 1 of the unknown Place, 
from Erivan, E. S. E. 1 E. and from ee 1 N. E. i E. 
by two ſeveral "Angles of Poſition. _ | 
Required, that Place, with its Diſtance from the given Places. 
1. Rectify the Globe for the Latitude of Erivan. 
2. Bring Eri van to the Meridian, and fix the Globe. 
3. Fix the Quadrant of Altitude in the Zenith. 
4. Lay the Quadrant, E. 8. E. 4 E. 


5. With a pointed Piece of Chalk, or black lead Pencil, draw a fine | 


Line along the graduated Side of the Quadrant. 
+ 6, Rectify the Globe for the Latitude of Cariathaim. 
7. „ be to the Meridian, and fix the Globe again; 
8. Fix the Quadrant of Altitude in the Zenith. | 
9. Lay the Quadrant, E. N. E. 4 E. 
10. Draw a fine Line, as before, along the Side of the 8 to in- 
terſect the former Line. p 
11. The Interſection will fall upon Agra in India.  -- „ 
12. Lay the Quadrant of Altitude, from Eriwan to Agra, and the Di- 
ſtance between them is 339 = 1980 Miles. 
13. Lay the ſame Quadrant, rom Cariathain to 4s. and the Diſtance | 
between them, is 329 += 1773.85 Miles, 
Note, As Cariathaim and Agra, lie nearly under the fare Parallel; by conſulti 


the Table of Parallels, p. 14, it will appear _ about 54:58 Miles, at 2 Me- 
5 gotoa Degree in thoſe Latitudes. 


| 3 Mites. 
n | Agra = = v4 ho 53-93 4 


2) 109-16 (54.58. 


. The given Places being under the Jame Paralll. 
Given, Cape Yerd and Setmara, in Nigritia, both in Lat. 1 5 N. 
with the Bearing of the unknown Place, from Cape Yerd, S. E. 
S. alittle E. and from Secmara, 8. by E. 4 E. by two ſeveral An- 
gles of Poſition. 
Required, that Place, with-its Diſtance, from the given Places. 


Proceed in all Reſpects, as before, and you will find the Place 1 
to be the Cope of Good-Hope, diſtant from Cape Verd, 61 4 = 3690 Miles ; 
and from Secmata 519 = 3060 Miles. 


3. The given Places being under different Meridians and different Parallel, * 


Given, Morôcco, in Lat. 319 N. and Warſaw, in Polonia, in Lat. 529 N 


N. with the rom W's the-unknown Place, from Morocco, E. by 


BS Pe and from #ar/aw, E. S. E. 4 E. by two ſeveral Angles 
0 


* 


Required, th that t Place, with its Dituace ours the Senf R 
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Proceed, as before, 1 you will find the Place required to be „ 


te Ian of 92 — diſtant from Merorev, 8608 12 $070 Miles ; and i: 
Dara, 651 3930 Miles, | 10 
N , This Problem, h been feed 141 Learner" 1 

he 1 gave it 2 . I * , 5 N te g e. Rh 


PROBLEM IVC. cha 


A Place, and its Latitude being given, to find how all ther P Places bear 
from that Place, by ſo many Angles of Poſition, , 


Given, London, in Lat. 51% 32 / N. 
f Lg „'the Bearing of Rome, Madrid, and Bgſten in New-E PE 
rom the given Place, by as many ſeveral Angles of Poſition, 
1. Elevate the Pole to the Latitude given. | * 
2. Bring Lendon to the Meridian, and fix the Globe. 89 * 
3. Fix the Quadrant of Altitude in the Zenith of the given Place. | wt 
4. Lay it from London to Rome; ſo will Rome bear S. E. 4 E. 
8 Lay it from London to Madrid; ; fo will Maarid bear 8. "by W. And, 
6. Lay it from Landon to Boſton ; ſo will Boflon bear W. N. W. 1 W. 


PROBLEM LVIUL 


Several Places, and their Latitudes being given, to find how any one 
| particular Place bears from them * by as many An of TORN. 


A 


Given, Rome, in lah - - in Lat. 41 54 N = 
; Madrid, in Spain = = in Lat. 40 25 N 1 


5 Boſton, in New - England in Lat. 42 34 N. p 
Required, how London bears from them all. | ; 


1. Elevate the Pole for the Latitude of Rome. 
2. Bring Rome to the Meridian, and fix the Globe, 
3. Fix the Quadrant of Altitude in the-Zenith of the given Place. + 
4. Lay the Quadrant, from Rome to London; ſo will London bear N W. 
by N. + W. from Rome. 
5. Let all the ſame be done for Madrid ſo will Longer: bear N. 3 E. 
from Madrid. 
6. Let all the ſame be done for Beſſon; fo will Londen bear N. E. & E. 
from Baffon. 120 
Note 1. The ſeveral Bearings in the feral Problems aforementioned, muſt be under- 8 4. 
ſtood, not as they really are ſo by the Compaſs on the terraqueous Globe, but ac- 
cording to ſo many Angles of Poſition, as each Place makes with the Meridian of 
that Place it bears from. 
2+ The bearing of one Place from another, by an Angle of Poſition, i is 7 
a different from that of bearing by the Compaſs; and this will appear very i 1 
dy making the Obſervation at London, to find all thoſe Places that Jie Eaſt of it, | 
both by the Angle of Poſition, and by the Compaſs. 
Elevate the Pole to the Latitude of London, and bring London — the Meridian; then 
lay the Quadrant of Altitude from thence to the Eaſt- point of the Horizon, and 
the graduated Edge will run thro' Holland, between Hungaria and Polonia, tliro* 
the Eaftern Part of Pontus Euxinus, Pera, Mare Arabicum, and the Ile of Ceylon : 
8 . But all theſe Places bear Eaſt of London, no otherwiſe than according to the Angle 
ot Pofition, which they make with the Meridian of that Place, Whereas was a 
a Ship to fail Eaſt from London, by the Compaſs, ſhe muſt keep all along upon the 
+ - _Jame Parallel of Latitude with that of London, by which means the North-points 
of the Compaſs, and the Needle will * be together, allow ing for the Varia- oY, 
6 n 3. If "22 
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+... = two Places are ſituated under the Line, i.e; the Equator 3 whatever theie | 
+. 4s twor d under tn „1 0 e ors | | | 
© > drm fn, they: will beditettly Beit nnd Welk of each other, both by the Con © 
-. _ paſs, and by an Angle of Poſition alſo. But, ; x 4. Pp 
4. If they be on the ſame Parallel any where elſe, tho they are Eaſt and Weſt of each 
bother, by the Compaſs, they will not beſo by an Angle of Poſition, but deviate - 
SW from that Rule, and ſo much the more, by hom much the more diſtant thoſe Pla- 
5 ces are. Thus, let two Places be choſen at Pleaſure, which mark with Chalk, in 
30 N. Lat. whoſe Difference of Long, is 40% by the Corhpaſs, they will be Eat 
ndnd Weſt of each other, but by an Angle of Pofition, between the two Places, the 
Eaſtermoſt Place will bear E. by N. of the Weſtermoſt; and the Weſtermoſt will 
| bear W. by N. of the Eaftermoſt, Keep the ſame Parallel of Latitude, and mark 
gy two Places, whoſe Difference of Long. ſhall be 8 0, and then ſuch two Places, tho? 
| Eaſt and Weſt of each other, by the Compaſs, as before, will now, by an Angle of 
* Poſition, bear, the Eaſtermoſt, E. N. E. of the Weſtermoſt, and the Weſtermoſt 
dear W. N. W. of the Eaſtermoſtr 1 
r 5. If two Places be choſen in 50? N. Lat. whoſe Difference of Long. is 40“, 
1 ſach two Places will beat Eaſt and Weſt of each other, by the Compaſs ; but not ſo 
by an Angle of Peſition; for the Eaſtermoſt, in this Caſe, will bear E. N. E. + 
E. of the Weſtermoſt, and the Weſtermoſt will bear W. N. W. 4 W. of the Eaſt- 8 
ermoſt, If the Difference of Long. between the two given Places be 80 in the 
ſame Latitude ; or, which is the ſame thing, the Diftance between the given Places 
de doubled, they will in this Caſe alſo be Eaſt and Weſt of each other, dy the Com- 
| pals but not ſo by an Angle of Poſition z for now the Eaſtermoſt will bear N. E. 
dy E. of the Weſſermoſt, and the Weſtermoſt will bear N. W. by W. of the Eaſt- | 
Thus it is very plain, that in every Latitude, any two Places, on the | 
ſame Parallel, will always lie Eaſt and Weſt of each other, by the Compaſs, but, 
the Bearing between the ſame two Places, by an Angle of Poſition, differs from a | 
Bearing by the Compaſs widely ; and not only ſo, but in every Change of Latitude, | | 
A 2 thoſe Angles of Poſition, differ from one another alſo, when compared, either by on 
| themſelves, or with the Bearings, by the Compaſs ; and this I think is very eaſily. 1: 
| accounted for, in the following Manner. HR N 
The North and South Points are fixed and determinate; all Meridians meeting 
there; and every Meridian, dividing the Globe into equal Parts; but it is not fo 
a wich the Eaſt and Weſt Points, they being fixed no where, Now, as all Parallels 
lk Latitude, are ſmall Circles, and thoſe Circles perpetually diminiſhing, the nearer | 
| they are to either of the Poles, it is impoſſible for them to interſe& another, * 
- as the Meridiges do; and therefore, notwithſtanding, that every Parallel runs due 
Eaſt and Well, there can be no particular Eaſt and Weſt Points, as there are North 
- © "and South, Hence any two Places, that bear Eaſt and Weſt of each other, by the 
Compaſs, are upon a Parallel of Latitude, and conſequently are fituated onthe Arch 
3 of a ſmall Circle ; but if the Bearing of the ſame, or any other two Places, be re 
quired by an Angle of Poſition, thoſe two Placcs are then found to be fituated on 
- the of a great Circle, which divides the Globe into two equal Parts; and 
therefore, any two Places, conſidered firſt, as being on the Arch of a {mall Circle, . 
and ſecondly, as being on the Arch of a great Circle, muſt differ in their Manner | 
of bearing from each other, under ſuch different Circumſtances, - 
6. If the given Places lie under the ſame Meridian, they will bear directly North and 
South of each other, by the Compaſs, whatever their Diſtance be, and for that Rea« 
ſion there can be no Angle of Poſitions” But, 8 
yy 7. If the given Places lie obliquely, in any Reſpect, as London and Rome, tho 
be oppoſite to each other, with regard to the Compaſs ; London, lying N. W. by 
N. + W. of Rome ; and Rome, lying S. E. by S. + E. of Londen ; yet by two Angles of _ 
Poſition, made by bringing each Place to the Zenith, they will be found to bear 
from each other in another Manner. Yide, Prob. LVI. IE” 
$. By Mercator's plane Chart, two Places are always oppoſite ; 5. e. if one Place is 
N. E. of London, then London is S. W. of that; but upon the Globe, by the Qua- 
Arant of Altitude, it is not ſo. „ * * 
Ol have been the longer on this Subject, becauſe a certain Writer, among his ſeverall 
Productions, has given us one on the Globes ; and there in Prob .XXIN. p. 159, * | 
-\ +; * givesa Bearing, but makes no Diſtiaction beween the Bearing, by an Angle of  _ 
Poſition, and a Bearing by the Compals : and therefore, am mene, -W., 
, * WI ; 
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© will be apt to ca N e muſt be according 
Which is abſolutely falſe ; for all the Bearmgs given by him, in that 
only ſo many Angles of Poſition, What an A of Poſit 
mentioned, for the Inſtruction of his dear Pupil 3 
*, inclined to think (hy I will not affirm it to be fo) that 2 
one and the ſame thing. A Miſtake as treat, or worſe, the fame Gentleman bas 
— about the Dog · days; of which more in its proper Place,” Indeed the whole 
Books is almoſt one continued Error; I dont mean Typographical ones, tho there 
are but too-many of ther, but Rules and Examples without being properly diſ- 
tinguiſhed, falſe Grammar in ſeveral Places, and bad Method where; and, 
where he mentions ſome Stars, as Parts of ſome Sens Aron he calls, 
one Cor Scorpio, another Cor Hydra, and a third wag | by which, it 
pears, he knew not how to the Geaitive Caſe, by the Syntactical R 
+ - Quum duo Subſlantiva diverſarum rerum, &c. and when — oi it, by way of 
Letter, was weak enou og to ſay, Firft Editions are eren d; but all thoſe Faults 
happened in the Second Edition, 5 I ſhould not have mentioned, but on the 
Account of a ſcornful Freedom with my Name, which that Gentleman had un- 
_ taken. 


PROBLEM LIX.- 


The Day of the Month being given, to find what other Day of the 
Veaf, will 'be of the ſame LOC. 


— Sept, 20 b. hy 
equired, what other Day is of the ſame Length. 


Note, Place and Latitude are here out of the Queſtion, 
1. Find the Sun's Place i in the Ecliptic for the given Day, and mark it 


on the Globe. 


2. Bring it " the Meridian, and make a mark over 15 which 3 is the 


| Sun's Declination for the given Day. 


3. Turn the Globe, till ſome 3 Degree of the Ecliptic comes under 


chat ark on the Meridian, which is the Sun's Place ſor 2 required, 


ix. 
© le on the wooden Horizon, or by ari Epliemeris what Day 
4 to the Sun's Place thus found, which is the Day required, wiz. 


March 234. both being (for the Latitude of London) 12 bra, 17 min, long, 


as will appear, by Problem XVIII. 


| Note, This Problem will hold good in all Latitudes, both N. and S. but with this 
Difference, that the Length of the Poo themſelves will be * or leſs in one 
Latitude than in another. 


77 en 


The Latitude of a Place, and Day of the Month being given, to know 
at what Hours of that Day, the Sun will be due Eaſt and Weſt, within 
the Compaſs of the Horizon. | 


Note, This, in any North Latitude, can happen only when the Lim is m_ the E- 
quinoctial, or ſomewherc Northward of it, 


Given, London, in Lat. 519 32 / N. and April 27th. | -© ; 
Required, the ſeveral Hours of that Day, when OE Sun will be due 
* Faſt and Weſt. | 
1. Rectify the Globe for the given Latitude, 1 


2. Find t Sun's Place in the Ec die for the v and mark it 
on the Globe. 7 * 5 — 3. * 


_ 
— * 


N——_ ——— — LS. 14 —_— be 4 * 
, - 


a Degree of Longitude i in that __ 


{ 65 )) 


3 Bring the Sun's Place to the Meridian, and fix the Globe. 
4. Turn the Index to Noon. 


5. Fix the Quadrant of Altitude in the Zenith. 
2 1 82 Quadrant to the'Eaſt Point of the Horizon, and there keep 
t e 
7 Ohm the Globe, till the Sun's place touches the i Edge of 


vadrant. 
the Quadrant the Hour pointed at, by the Index on the horary Circle, 


Dix. 6 hrs. 37 min. A.M. at which Time the Sun is due Eaſt. 


9. Bring the Quadrant to the A vow Point of the Horizon, and there 


keep it ſteady. 


10. Turn the Globe, till the — s Place touches the graduated Edge 
of the Quadrant. 
11. Obſerve the Hour pointed at, by the Index on the harary Circle, 
wiz. 5 hrs. 7 min. P. M. at which Time the Sun is due Weſt. 
Note, When the Sun is South of the Equator, his Eaſting and Weſting are below 
the Horizon of the given Place, and there ore cannot be determined by the Qua- 
drant of Altitude in the aforeſaid Poſition of the Globe, becauſe the Sun's Flacg 


will be ſo remote, as not to meet it; in ſuch Caſe, therefore the South Pole muſt 
be elevated to the given Latitude, and then proceed as hereakter, 


- Given, London, in Lat. 51* 32! N. and Nov. 30; 
Required, the Hours of the Day and Night, when the Sun, being be be- 
| low the Horizon, will be due Eaſt and Weſt. 
1. Elevate the South Pole to the given Latitude. 
2. Bring the Sun's Place to the Meridian, and fix the Globe. 
3. Turn the Index, at the North Pole, to that XU, which would be 
Noon, if the North Pole was elevated. | ; 
4. Fix the Quadrant of Altitude in the Zenith. 
5. Bring the Quadrant to the Eaſt Point of the Horizon, and there keep 


It ſtead 
6. Turn the Globe, till the Sun's Place touches the graduated Edge of 


Fi uadrant, 

7. Obſerve the Hour pointed at, by the Index, viz. 7 hrs. 15 min. the 
Complement, whereof to XII, is 4 bre. 45 min. A. M. at which Time the 
. is due Eaſt of London. 


; the Quadrant to the Weſt Point of the 3 and there keep 
it , 


y 

9. Turn the Globe, till the Sun's Place touches the graduated Edge of 
the Quadrant. | 
10. Obſerve the Hour pointed at by the Index, wiz. 4 hrs. 50 min. the 
Complement, whereof is 7 hrs. 10 min. P. M. at which Time, the Sun is 

due Weſt of London. 
Note, If the Globe be kept in its proper Poſition, with the North Pole elevated; a 
long Wire might be made to ſupply the want of the Quadrant of Altitude, or a 
double one might be made, if approved of, and then the Sun's Place being brought 
to meet with it beneath rhe Horizon, both for Eaſt and Weſt, will ſhew the re» 
ſpective Hours, of Morning and Evening, for the Sun's Eafting and Weſt.ng, as 


3s PROBLEM LXI. 
Any Parallel of Latitude being given, to find how many Miles make a 
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| { 66 . | 885 
Given; the Parallel of Lat. in 51 32 N. | 
Required, the Number of Miles, that make "EDT . 

in that Parallel. | 

i. With ſome pliant Zone, or. Part thereof, made of ſmall Wire, take off 
yl Number of Degrees (ſuppoſe 20) from the given Parallel. | 

25 Nete, As there is ho parallel Line drawn on the Globe fot the given Latitude, it is | 

very eaſy to make one, by applying a ſmall Piece of Chalk, or black lead Pencil, 
pointed, to the given Latitude on the Meridian, and then. turning the Globe 


bow a a Circle is made, as will be equal to 20 Degrees in that La- 
titude, 


2; Apply that Diſtance to the Equator, a and obſerve how * N 
it there, wiz. 12. Y 
3. Obſerve the following n ; vis. 

As 20 on the Equator : 
Are to 1294 in the Lat. of 5 zz/: $2 


So is one Degree on the Equator: 
To the Number of U N to a "RENT in the, given Las 
tude. 


» o 0 


£0 : . 2s 


ute 


20) 750.0 (37:5 Miles. 
But for exaQneſs, uſe the following n 


As Radius = - - == = 10.9000000 


nt 1 


To the Sine Comp. of 3095 5 - 9:7938319 - 
So is 60 = = = - —- — 1.7781513 


* — 


To 39.323 + = — — = oa 5719830 | 
41. The Anſwer (by the Globe) 13. 37 Miles and ( half go co a Degree 
. 4 Lat. of 51 32/. 


Note 1. The le of Longitodinal Miles to the ſeveral Degrees of Latitude, 3 inp. 14, 

oy be thus frames by eg N cho not ſo exactly, as by the Trigonometri- 
Canon ai 

2. The Gentleman, whom I mentioned a little before, recommends two W. 
take off any Number of Longitudinal Degrees on a ſmall Circle, in the Lati of 
527 and then apply them to the Equator to ſee what they make, And, 

The firſt is the Quadrant of Altitude: But that will not do, becauſe a Circle in chat 
Latitude curves too much, and the on of Altitude will mesure no Arch, 
but that of a great Sie 

The ſecond Way is, to take any Number of grees, by a Pair of gad Dividers (as 
he calls them) but in this Caſe, the bf Diwiderr will not do, becauſe — es 

fo taken is the Chord of that Arch, and not the Arch itſelf ; and when that is ap- 
. to the Equator, will nat reach fo far as it ought ; and "the r the Num- 
r of Degrees ſo taken and applied, 22 er will the Error be. Tho', he ſays, 
take 109 in the Parallel of Latitude 52%, and apply that Diſtance to the Equator, 
and it will cut 6% 33 but 1 found by dym with W ire, as aforeſaid, — * 
make 69 f: And therefore to ſew the Error of h Method, 1 Bede trial Mikes 


viders, from 105 to 90% (in that Latitude or Parallel) az hereafter 5 and: 
puſe my Globes are nong of the worſt. ; | 40 Gag 


( 67 ) 
10 6.25 1 f 
20 18. 5 :: 1: 37.5 


30 : 18, 1 37-0 
N 36.75 
988 795 6.6 
Has 35. 5 l 
ee Ri 70 4% 2 151 
90: 46. 5 1 34-875 


90 51. 5 3 14337 


Thus it a very evidently, that by sede the Number of 
Longitudinal grees, the Error increaſes alſo. 
I next made trial, by a Wire properly bent, at once to 90 Longitudi- 
pally on the Parallel of 529, and then applied that Length to the Equator, 
and it 3 to $5 .5 : hence the following Proportion. 
E99 <> Op 


CE $55 1 37 Miles, 


BY TaIGONOMETARY. N 
As Radius == = = - 10.0000000, 


' To Sine Comp. of 320 = - 9.7893420 
is 60 = » 17781513 
— — c—__ 


To 6 SG 1.574933 


8 1 
re 


Thus hows Methods agree, dae 9 an ad be the Cano 
is only to be depended ov. 


PROBLEM IxIl. 


The longeſt Day in any Latitude being given, to find in what a La- 
titude the longeſt Day is one, two, three, or more Hout, he Jap e 
* Tu er er ar ſhorter, than the Day . : 


1. Longer. 
Given, London, in Latitude 519 321N, whoſe longeſt Day i is 16 bre. 


30 min. 
Required, that Latitude, whoſe longeſt Day is juſt 18 Hours: 4. e. 
1 hr. 30 min. longer than the given Day, . 
Nee, For every Hour added to or dedu&ted from the given Time, 74. on the E- 
quator, muſt paſs under the Meridian; and fo on in Proportion, for a ſmaller or 
| larger Quantity of Time. 
1. Rectify the Globe for the given Latitude, 
2. Bring the firſt Degree of az, or the Solſtitial Colure, which as 
the longeſt Day at the given Place, to the Meridian, and fix the Globe. 
3. Obſerve where the Eaſtern Side of the — cuts the Tropic of 
B, and Ow A Mark there, 
4. Tun 
K 2 


( 68 ) 


4. Turn the Globe Weſtward, till 11® 4 of the Equator paſs under RY 
Meridian (they being equal to 1 hr, 30, min, abovementioned) and fix the 
Globe again, 

* Mike a ſecond Mark on the faid Tropic, againſt the ſame Eaſtern 


Side of the Horizon, as before, 


6. Bring the firſt Degree of S to a Meridian again, and fix the Globe 
with a Quill between it and the Meridian. 


7. Elevate the Pole, till the ſecond Mark appears at the W of che 


Horizon. 
8. Obſerve where the Horizon cuts the Meridian ; for that is the Lati- 
tude required, ix. 5 894. 


. "Note, The like Marks may be made on the ſaid Tropic on the Wes Side of the 
Horizon ; only before the ſecond po ng. e m Globe 71 
Ward. 


5 . e "LN 21 91.5 
Given, London, &c. as before. J 


Required, that Latitude, whoſe ljongeſt Day, is » Juſt 14 30 mix. 
i. e. 2 brs ſhorter than the 18 _ > 


1, 2, 3, as before. 


N Turn the Globe Eaftward, ll 25. © of the Equator gab the Meri- 


5 6, as before. F * * — — 0 
oF Depreſs the Pole, till the ſecond Mark m meet 0 ra; of the Hori- 


- 7 


1 Obſerve where the Horizon cuts the Meridian for Hee is the _ 
tude required 3 wiz 135% 4 M 


Note, The like Marks may be made on the ſaid Tropie on _ Weſtern hits « the 
Horizon; only before the ſecond Mark is wade, turn the Globe Weftward, f 


6 PROBLEM LXIII. 


The Latitude of a Place, and Day of the Month bein given, to find 
how much the Sun's Declination muſt increaſe or — to make the 
artificial Day an Hour longer or ſnorter than the given Day; alſo to dad 
the Sun's Place at that Time, and the Number of 0 between the length. 
ing or NUN from the given Day. 


1. For the lengthening, _ BOD 


Given, London, i in Lat. 5 1 zz“ N. and Feb. 24 
Required, the Number of Degrees the Sun 225 decline North 
to make the Day one Hour longer; alſo the Sun's Place at that 
Time, and the Number of Days that happen between. 
5 . Elevate the North Pole to the given Latitude. 


. Find the Sun's Place in the Ecliptic for the given Day, and mark i ie 
on he Globe. 


3 muy the Sun's Place to the Horizop, and where i it coincides make 
" Ar K. * el 


4 Brin 8 


L 69 ) 
4. Bring either of the Colures to the Horizon, and where ſuch Colure 
coincides with the Mark on the Horizon, on that Colure make a Mark 


Note, len «well 49 th Cour, 


F. Move the Globe Eaſtward, becauſe of the increaſe, till 7% on the 

8 paſs the Meridian. 

* 6. Then make another Mark « on the ſame Colure, where it interſe®ts the 
orizon. 

7. Bring that Colure to the Braſs Meridian, and obſerve what Number 
of Degrees are contained between the two Marks, iz. 6, which is the 
Declination Northward to make the Day one Hour longer. | 
be, - Make a Mark on the Meridian directly over the laſt Mark on the 

ure. 

9. Obſerve what Part of the Ecliptic will paſs under that Mark on the 
Prin, which is the Sun's Place for the lengthened Time, wiz. 200 K. 

Mee, Jt muſd be that Part of the Ecliptic, which is on the Weſtern Side of the 
| olfttial Colure, becauſe the Days are lengthening, ; 

10. Look on the Horizon for the Sun's Place, laſt found, and againſt it 
is the Day of the Month, wiz. March 117h, for the lengthened Time. 
11. Reckon the Number of Days between the firſt and laſt Days (in- 
_clafive) and will be the Time aired for the lengthening of the Day 
ANTE ___ der 16 Days. 


l K nd 4. Fir be ſhortening. . # 479305 Ut ; yt 


+. Given, London, in Lat. 51% 32“ N. and Jul 26. 

Required, the Number of Degrees the Sun muſt decline uten 

do make the Day an Hour ſhorter; alſo the Sun's Place at that 
Time, and the Number of Days that ſhall happen between. 


* , 3 as before. 
urn ** Globe 8 all 7%; on the 
15 aſs the Meridian. 
6. As dre, | 


7. Bring the Colure to the - Meridian, 10 obſerve mb Nainber of 
De ees are contained between the two Marks, wiz. 4* *? which i is the Decli- 
n Southward to make the Day an Hour ſhorter. | 1s Us 
65 8. As before. 
9. Obſerve what Part of the Ecliptic will paſs . Br Mark don the 
Meridian, which is the Sun's Place for the ſhortened Time, viz. 19% in R. 
5 Note, It muſt be that Part of the Ecliptic which is on the Eaſtern Side of the ſolſi- 
tial Colnre, becauſe the Days are ſhortening, 
10. Look on the Horizon for the Sun's Place laſt found, and againſt it 
is the Day of the Month, viz. Aug. 12h, for the ſhortened Time. 
11. Reckon the Number of Days, between the firſt and laſt Days (in- 
eluſive) which will be the Time required for ſhortening the Day, an Hour, 
| 85 the given Day, viz. 18 Days. 
0 Note, By working this Problem for different Times of the Year, it will readily ſhew, 
7585 that the Days are not lengthened br ſhortened an Hour every 15 Days: For when 
the Sun is near either of the EquinoQtial Points, the Days lengthen or ſhorten a- 
pace, becauſe there, the Ecliptic is very oblique to » ep = Equator ; but when he i» 
nar either of the Tropical Points or Solſtices, then they lengthen or ſhorten very 
© W 


V 
65 PROBLEM, IAV. 


Tube North Pole dela ng given, to find how long it = to hs Twi, - 
light, after Sun-ſet ; and how long der 7 is after Twilight ends, be- 


Gore that Twilight begins again. 
Given, the North Pole, or 90%.in North Luan; 3 


Required, the Length of Twilight after Sun-ſet, and the Leng of 


Night after I wilight ends, before Twilight begins again. 


a 1. The Sun ſets with the Inhabitants of the North Pole (if there be any) gn 
the 22d. of Sept. when he enters the firft Negree of . 

LH Immediately after Sun- ſet, Twilight begins, ard continues es 13* be. 

care W See Problem XXV. 


the North. Pole to the Zenith. 


2 . the Globe about, till chat Part of the Ed iptic following Sun- 


ſet, or the firſt Degree of & falls direMy * 189 47 the Meridian in 
South Declination, which will be 200 in Re e Sun's Place for 
the 12:4 Day of November ; and therefore for ſo las” ime as from Scr. 
-224, to Nov. 12th, will Twilight continue. 
3. Torn the Globe, till another Point of the Ecliptic wbet be fame 19 
South Declination, which wilt be 10 z, Which is the Stn's Place for 
Yom. 29 b. all which Time it will be dark Night under the North 
ole ;) at which Time, Twilight begins again, and holds tif Mar. 21, 
_—_ the Sun enters the feſt Degroe « af Y, and then is riſing at the given 


Note 1. When the Sun croffes the Equator, there is 3 Refraction to the 
|  Poharians; they will therefure ſer the apparent dun ſor ſo long Time after he really 
departs from the Equator, and before be re- approaches the ſame, a ga is tranſiting 
Nr po of Declination, equal to the Horizontal Refradtion ; what that is, . 
Tables of the ſame will new. But it is nevertheleſs to be obſerved, that at ſun- 
, fry Places in the Northern Regions, the horizontal Refraction has been ns 
+ ', greater, .thas the Tables ew very corciderably, It is ſaid that the Dutch, 
| "= Zembla, have ſeen the Sun, when he ought to have been deprofs's four De.- 
the Horizon, Vid. Hodg ſon's Syſt, Vol. II. page 274+ 
3 5.5 3 Problem it appears, that the Inhabitants at the North Pole, have no 
1 Teſs than 52 Days Twilight, or rather ſuch a Length of Time a8 is adequate 
d theret6 and therefore ſome might aſk how it comes to paſs, that there is ſo much 
| Twilight at the North Pole, and not above 1 br. 1a mis. at the 
tthße Sun's paſſage 78* below the Horizon? To which it may be anſwered. 
„.) That when the Sun ſets with the Inhabitants at the Equator, he goes right 
.._. » down; and as. 25% on the Equator, make * Hour of Time, and 3% make 12 
Minutes ; fo the Quantity of Time allow'd for Twilight can be no more than 1 
#261 + 3 e df mar it being there a direct 
(2. ) In any Place between the Equator and the North pole. ĩt makes an oblique Sphere, 
and the nearer any Place is to the North Pole the greater is the obliquity : conſe= 
quently as the Syn ſets in ſuch a Latitude, not downright but ſtanting, it myſt 
take up more Time before the Sun gets 189 below the Horizon 
* (3.) From the Sun's obliquity, being the greater, the nearer the approach ; is to the 
0 North Pole, it myſt follow that at the Pole itſelf, the obliquity is ſo great as to 
make all the Parallels of Latitude become Parallel to the Horizon: Hence, as the 
of the Sun is nearly circular under the Pole; he moves in ſuch ſal] ſpirals 
as almoſt approach to a Parallel with the Horizon: And therefore, as the Sun is 
ſo long as from Sept. 22d. to Nav. 14th. before he gets 18% below the Horizon, 
there muſt be ſo long Twilight, 
n is pal 8 alt og the North Pole, holds good at the South 


(5.) In 


„ „ & 


* 
Is.) Ia che fame Point, viz. & that the Sun ſets at the North Pole, he riſes at the 
South Pole: And when the Sutriſesin- M at the North Pole, he ſets in the ſame 
; Point at the South Pole, Fad * 


oth; +. PROBLEM LXV. . 
The Latitude of 2 Place in the Torrid Zone, and Sun's Declination 
N to find thoſe particular Times of the Day, when the Sun 
will be twice in the Forenoon, and twice in the Afternoon, upon the ſame 
Azimuth or Point of the Compaſs. n 
Nete 1. This happens only when the Declination of the Sun exceeds the Latitude of 
_ the Place given; and therefore muſt be ſomewhere in the Torrid Zone. | 
2. The Declination and Latitude muſt be both on the ſame Side of the Equator ; i. 4. 
both North, or both South. ; 
3. The more 
rious 


'Glven, Bar lachen, in Lat 130 N. and the Sun's Declination 206 N. 
Required, the Times of the Sun's appearing on the ſame Azimuch 
' © Twice in che Morning, and twice in the Afternoon. | 


r 1, For the Morning.” © © 
1. Rectify the Globe for the Latitude of Barbadves. 
2. Mark the Sun's Declination on the Meridian. 


3. Turn the Globe, till ſome Part of the Ecliptic (on either Side of the 


— 


Summer Solſtice, no matter which) coincides with the Declination ; one 


of which, in this Caſe, is the beginning of n, and is the Sun's Place for 
that Declination, which mark on the Globe. ©  — 

4. F ix the Globe. 1 

5. Put thẽ Index of the horary Circle to Noon. 

6. Fix the Quadrant of Altitude in the Zenith. . | 

7. Bring the Sun's Place to the Eaſtern Horizon, and fix the Globe 
| Bn. . 
S Obſerve the Index, and you will find the Time to be 5 brs,. and al- 
maſk 3.975 Which is the Time of the Sun's riſing for that Declination and 
"a | | 

9. Bring the. Quadrant of Altitude to meet the Sun's Place, and then 
the Sun's Azimuth will be E. N. E. and about half a Quarter E. or 690, 
from the Meridian; its. ortive Amplitude, at the ſame Time being 210 
Northward of the Eaſt. 


10. Keep the Quadrant with the Sun, and tura the Globe Weſtward, 


and the Sun's Azimuth will be continually inclining towards the Eaſt, till the 
Azimuth be within 160 of the Eaſt, which is the Sun's greateſt Azimuth, 
or fartheſt it will then go, and the Sun be advanced about 349. 

11. Move the Globe ſtill Weſtward, till the Sun has advanced about 
12® more, viz. 46 in all, and from 34 to 460 the Sun (wich regard to 
the Azimuth) will appear to be Stationary ; i. e. on the ſame Azimuth, 
or very nearly fo; te | 

12. Move the Globe ſtill Weſtward, and then the Sun's Azimuth will 


be ow petually declining from the Eaſt towards the North, and about half 
an Hour 


8 after Ten. A. M. the Sun will be about 689 high, and upon the 
dme Azimuth as at its Rifing ; viz. E. N. E. balf a Quarter Eaſt. 


the Deelinatien excceds the Latitude, the more conſpicuous is this eu- 


2. For 


wt. 4. 


. 


. 
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5. The Sun's Azimuth at his Setting, will be juſt as many 5 
the North, Weſtward, as it was at his Riſing from the North, pe fo — 5 
wiz. 69 . or W. N. W. and about half a quarter Weſt, its occafive Am mol 
tude bein then 219 Northward of the Welt ; therefore bring the Quad 


'of Altitude to the laſt mentioned Azimuth, or Azimuth at Sun-ſet, and 


there keep it ſteady. 

6. Move the Globe Weſtward, and at half an Hour after One, or nearly 
ſo, P. M. the Sun will be upon the ſame Azimuth as at its Setting, being 
then about 68® high. 

7. Keep the Quadrant on the Sun's Place, and turn the Globe Welt- 
ward, and its Azimuth will be continually inclining towards the Weſt, till 
che Azimuth be within 16 of the Weſt, which is the furtheſt it will then 
So, and the Sun be about 460 high. 

8. Move the Globe ſtill Weſtward, till the Sun bu fallen about 12, 
and from 46® to 34® the Sun w_t appear to be Stationary, i. e. on the 
ſame Azimuth, or very nearl . 

9. Move the Globe ſtill . and then the Azimuth will be per- 
petually declining from the Weſt towards the North, till at its Setting, it 
comes to the ſame Azimuth, as it was at half an Hour wor Ons ice, W. 
N. W. | half a quarter W. | 


See the foregoing Problem, 3 Ae e as under. 
EXPLICATION of the FIGURE. 


e roy P.: EZPRQNSH, the Meridian 
of Barbadoes. 
bez 1 N 
| Badees. 


HOR, the Horizon of Barbadoes. * 
POS, the Axis, and, P the North 
Pole elevated to the Lat. of Barbadoes. 
E O Q, the Equator. | 
Elo g Qe = the Sun's Declination 
10, the Sun's Place at riſing in the 
—% Horizon HOR. 
N Q . 4O Oe, te Parallel of the Sun's De- 
elination. 
20 ON, the Azimuth or Vertical Circle, paſſing. * the Sun in two 


- Places, in © 1 and © 2, both A.M. and P. M. 


1 © O, the Sun's Amplitude. 
2 ©, the Sun's Place on the ſame Azimuth, as at 110 Riſing, at the 


| fame, which will be made on the Weſtern Side, towards Setting“ The 


Inhabitants of Barbadoes, at Z, will ſee the Sun move in the Parallel of 
Declination © 1, © 2, 4 uniformly, and from © 1, at Rifing it inclines 
more and more towards the * until it arrives at the Perpendicular fo 

when 


(73g -) 


when it inclines again towards the North, until it arrives at © 2, in the 


ſame Vertical Circle, from whence it moves almoſt Parallel to the prime 


Vertical ZN, until it arrives at the Meridian 4, and then makes its return 


in like Manner to the Weſtward, as before, and thus this curious Pheno- 
minon 'is finiſhed for one Day : the next being a Repetition ; and fo on 


for ſeveral Days together, while the Latitude of the Place is lefs than the 


$un's Declination, and both the ſame Way. 


- 
* 


| Nete 1. It will be agreeably ſurprifing to obſerve (by keeping the Quadrant of Alti- | 


_ tude on the Sun's Place as the Globe is moved} how ſwiftly the Azimaths change 
- to and from the Meridian, which is North, till the Sun comes to the ſame Azi- 
muth as at its Setting, | ; by 


3. The ſame Phenomenon will appear upon that whole Parallel, in all its Cireum- 


\' Rances, Juſt as it appears at Barbadoes, at the given Declination, 


PROBLEM LxVI. 


| | To hang a Globe in ſuch mannex, that when the Sun ſhines upon it, it 


will demonſtrate ſeveral inſtructive Principles, both in A/ronomy and Geo- 


aphy, 
* 1. Take the Globe out of the Horizon. ö 1 #7 
2. Tie a Thread to the Brazen Meridian, ag. 
3. Bring the Thread to the Latitude of any given Place, and ſuſpend it 
in a ſmall Frame, 2 | | 3 
4. Place it in ſuch Manner, that the Sun may ſhine freely upon it. 
5. Direct the Poles to their proper Places in the Heavens, and keep them 
in that Poſition. +: Ion | 15 To 
6. Bring the given Place to the Meridian, and fix the Globe. Thus the 
Globe will correſpond in all Reſpects with the Earth itſelf : the Poles and 
Meridian of the Globe will anſwer to the Poles and Meridian-of the World 
according to the given Place and its Latitude ; and the ſeveral Quarters and 
Regions will ly anſwer the real Quarters and Regions on the Earth, 
which thoſe on the Globe repreſent. And,” | iy 
I. While the Sun ſhines upon the Globe, ane Hemiſphere will be en- 
lightened, and the other will be. ſhadowed, which at one View diſcovers 
Day and Night, over the Face of the whole Earth. All thoſe Places ſitu- 
ated within the enlighten Hemiſphere enjoying Day, while the ſhadowed 
Part or Hemiſphere diſcovers Night to all thoſe Places that are within it. 


II. If a Needle be placed perpendicular in the middle of the enlightened, - 
Hemiſphere, which muſt be on the Sun's Place in, the Ecliptic, or on the 


ſame Parallel with it, it will project no Shadow at all, but ſhews that the 
Sun is vertical, directly over, or in the Zenith of that 3 Place. 
where the Needle is fixed, which being brought to the Meridian, ſhews 
the Sun's Declination from the Equinoctial, either Northward or South- 
ward for that Day. | 


III. 1f a Thread be brought from one Pole to the other, directly over 


that Place where the Needle was fixed, it will ſerve for a Meridian Line, 
under which all Places, ſo found, have their Noon at that Time: All 
Places to the Weſt of the ſaid Line have Morning, and all Places to the 
Eaſt of it have Afterngon or Evening. 
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Side for Afternoon, the Sun being then Weſtward of the Meridjan of the 


e SE 
. Ba between Light and Darkneſs ;, for ſo many Degrees. as are found 
between that Degree and the Meridian of any Place converted into Houts, 
at 159 to an Hour, ſhew, if the Sun be Eaſtward of that Place, how long 
it will be before the Sun-riſes, ſets, or comes to the Meridian of that Place: 


or if the Sun be Weſtward of it, how long it is ſince the Sun roſe, ſet, or 


came to the Meridian of the ſame Place. Tot) 5 
V. The Inhabitants of all Places between Light and Darkneſs, quite 

round the Globe, fee the Sun in their ſeveral Horizons, but with-this Dif- 

ference; thoſe who are Weſtward of the Meridian Semicircle, made by the 


Thread (aforementioned) laid from Pole to Pole, through the middle of 


the enlightened Hemiſphere, behold the Sun-rifing, while thoſe on the 
Eaſt-fide obſetve it ſetting ; thoſe on the North - part will juſt fee the Sun 
tranſit their Meridian ſoutherly, and thoſe on the South-part will obſerve 
the iame northerly. | |; | | 
VI. If the San's Declination ſhould be Northward, . at the Time. of 
Obſervation, it will ſhine beyond the North Pole; and fo e N 
as it reaches beyond the ſaid Pole, ſo many Degrees is the Declination of 
the Sun North. | | 
VII. If a Circle be deſcribed at the Termination of the Sun-ſhine about 
the North Pole; then all thoſe Places included within that Circle, erjoy 
perpetual Day, till che Sun's Declination becomes leſs, than it is at chat 


A particular Time; z. e. inclines more towards the E uator ; for the Sun 


oes not below their Horizon, as may be ſeen by turning the Globe about 
$ Axis: Arid in the oppoſite Pole, at the fame Diſtance, the Sun-ſhine 
not reaching thither, it will be always Night, till the Sun gets back again 
into the Equinoctial. : f ] 
VIII. If the Globe 4273 very ſteady, it will be very agreeable to ob- 


_ fetve, on the Eaſt.ſide of it, when the Sun is Weſtward of the Meridian, 


how by little and little the Sen departs from any Place, and cauſes Night 
to follow it; and'on the Weſt fide, when the dun is Eaſtward of the Meri- 


dian, it is alſo as agreeable to obſerve how, by ſmall Encroachments, the 


San advances, and brings defirable Day. : 

IX. If a narrow Girdle be made of Paper, or Parchment, to circum- 
ſcribe the Globe juſt on the Equator, and be divided into 24 equal Parts, 
to repreſent the 12 Hours of Day, and 12 Hours of Night, as at Problem 
XXII. and one of the XII's be placed on the Equino&tal, under the Me- 
ridian of the given Place, you will have a'Sun-dial, and the Hour of the 
Day given on it in two Places at once; that is, on the Eaftern and Weſtern 
Sides of the enlightened Hemiſphere, juſt in the Medium, between Light 


and Darkdefs. 


X. The horary Circle, the Index being takea off, exhibits another Sun- 
dial; the Polar Wire ſerving for a Gnomon or Style, the Shadow of which 
is Caſt on the Hour of the Day; on the Weſtern. Side for Morning, the 
Sun 8 Eaſtward of the Meridian of the given Place; and on the Eatern 


given Place. See Problem XXII. aforegoing. 


F ROB; 
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180 PROBLEM LXVI. 
Of the Harveſt- Moon. 5 RES | 
This is the Moon, whoſe Full, happens either upon the Autumnal 
Equinox, or near it, whether before or after it: And a few Nights before 
the Full, and alſo a few Nights after it, ſhe riſes nearly at the ſaine Hour; 
that is, within a ſhort Time before and after the ſetting of the Sun ; by 
which Phenomena or Appearances, the whole Hemiſ; here becomes en- 
_  lightened, firſt by the Sun, and then by the Moon, which not only makes 
/ - the Nights pleaſant, but in ſome Reſpects profitable alſo, for the enabling 
the Farmers to get in their Corn-harveſt; hence called the Harveſt-Moon : 
And becauſe the Seaſon for -Hunting happens about this Time, it is called 
the Hunters Moon: And alfo becauſe Shepherds, for the better Mianage- 
ment of their Flocks, are content to lie abroad on thoſe Nights; it is cal- 
led the Shepherds Moon. : 
It is much to the preſent Purpoſe, to have ſuch a Year as had the Full 
Moon on the Autumnal Equinox; and it is ſomething remarkable, that 
vhis Full Moon happened on the 234. Day of dent. 1752, when the New- 
Stile took Place in « fition to the old or erroneous Stile 
Now if the Places of the Sup and Moon for two or three Days before 
| 'the Full, and two or three Days after the Full be produced, it will appear 
by the Globe, chat the ſeveral Times of the Moon's riſing, vn thoſe Days, 
were very near each other, tho“ her Southing was all along, at about 48 
Minutes (ſomething more or leſs) every Night later than former. | 
Thus for the Month of Sepr. 1752, the Sun's Place, Moon's Place, and 
Moon's Latitude, were as follows, vix. 
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Hence we may proceed as hereunder, wiz. Ro 


* - 


| Given, London, in Lat. 5 32', the Days of the Month, Sun's Place, 
Moon's Place, and Latitude on thoſe Days, as above. 
Required, the Time of the Moon's riſing on the ſame Days. 


1. Rectify the Globe for the Latitude of London. 
2. Bring the Sun's Place for each Day to the Meridian. 
3. Set the Hour Index tothe upper XII. {BP 
4. Find the Moon's Place in the Ecliptic, and her Latitude for each 
Day; and on her Latitude, make a , or ſtick ſmall Patch or Pin. 
5. Bring that Mark, or Pin to the Eaſtern Side of the Horizon, and fix 
the Globe. | | vr ? 
6. The Index will then ſhew the Hour of the Moon's rifing, for the ſa- 
vetal Days reſpectively, wiz. : e K-56 +644 
N 85 5 L 2 8 Sept. 
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8 WING Solon TA have no Parallels of Celeſtial Latitude es ae Wikia 
the Compaſs of the Zodiac; to ſupply. their Want therefore, I have contrived an 
Infirument that will ſnew ſuch Latitude exactly. 

1. Draw, on a Piece of Paper, an Arch of a Circle of the fame Currature with the 
| Globe, and one or two outer Arches from the ſame Center. 
2. Between thoſe two (which at the Time of uſing, muft be next the Globe) mark 

. 7 or 8 Degrees (the ſame as on the Ecliptic) North and South, that the Zodiac is 

„e the Beliptie. 

| 3: Thke a wall Pc of Bub, abut oof an Inch thick, s Fe, Beg 
long, nicely planed, on which, draw an Arch of a Circle, of the ſameCurva 
with the Paper abovementioned, and then pare off that Part of it, cloſe to t 
; Line, Which is defigned to be next to the Globe, and paſte the ſaid Paper upon it, 
+. +. / + | fo that che Arches of the Paper and Wood may be the ſame. 

© 's In the middle of this Board, wiz. at o make a ſmall Notch, fit to recebve ago 

ther Piece of the ſame Curvature, and — - ee 
Ead to End, and about & or 3 Inches long 
5. Incert this "ſmall Piece into the larger Piece, Center to Centcr, and at right An- 

gles with each other. 
6. Both theſe together, make the Latitudinal Inſtrument for finding or laying dowh 
the Latitude of the Moon, or of any other Planet on the Globe. 


=” 


7, To uſe it, lay the ſmaller Piece on the Ecliptic, and ——— longer piece upon the 

given Sign and Degree of the Ecliptie, croſs wiſe or ou ſhall the La- 

; — the Moon, or of any other Planet eee 
. y. $ 


The Nature and Size of the ſaid Inſt ument is hen repreſented, 
| . for a Globe of 16 Inches CIA.” 


The larger Piece. 


rer 
* | [ 


Noteh 


. The ſmaller Piece. 


Seren! Writers on the Uſes of the Globes, have given us their Aftro- 
nomical Solutions of this curious Problem, but in ſo abſtruſe a Manner, 


00 they are hard to be underſtood, by young Learner's; And altho' their 
a Solutions 


8 


A N 
Solutions are true, yet there ſeems to be wanting a plainer one thab any 
Which hath hitherto been given; I ſhall, therefore, give the following, 
which I think is much eaſier, for Beginners eſpeciall. 
In every Year, about the Autumnal Equinox, the Moon, when near the 
Full, always riſes to the Southward of the Eaſt, but more and more to- 
wards the Eaſt, for ſeveral Nights together, till ſhe has paſſed that Point, 
and become Full; and then ftill onward, more and more toward the 
North; and ſets, in like Manner to the Southward of the Weſt, but more 
and more. towards the Weſt, and having paſſed that Point, ſtill onward, * 
more and more toward the North that way alſo ; 4. c. her Amplitudes 
both at riſing and ſetting, are every Morning and Night, more toward the 
North, chan the preceding Morning and Night, . becauſe, at this Time of 
the Year, the Moon aſcends from the Southern to the Northern Signs of 
the Zodiac, by which means, we every Night for ſeveral Nights together, 
enjoy more and more of her Light, till ſhe has arrived at a conſiderable 
Northern Latitude; in Imitation of the Sun, which about the Vernal E- 
quinox, makes his Amplitudes, both at riſing and ſetting, more and more 
wards the North, till he has arrived at the Tropic of 25.—But with this 
ifference, that the ſeveral Amplitudes or approaches of the Sun, towards 
the North, are much ſmaller, than thoſe of the Moon, becauſe the Sun 
takes up à Year to go tbro? all the Signs of the Zodiac, while che Moon 
goes thro? them all in a Month. But, | ; : 
The ſtrangeneſs of this Phenomenon, conſiſts in the Moon's riſing, 
nearly at the ſame Hour, from two or three Days before her Full, to as 
many after her Full; that is, from abont 4 of an Hour before 6, to about 
Jof an Hour after 6, riſing every Night a ſmall matter later than ſhe did 
the Night before; yet always Souths about 48 Minutes later than the pre- 
deeding Night. 0 AN 5 2 0 
Some, 2 may aſk the Queſtion, why the like Appearances do 
not happen at the Vernal Equinox, or near it? To which it may be an- 
ſwered, that at bar Time of the Year, the Caſe is juſt the reverſe ; and 
when a Full Moon happens on or near the Vernal Equinox, the Moon is 
then, always, paſſing the Northern to the Southern Signs, and riſes. 
upward of an Hour later every Night than the preceding Night ; and her 
Amplitudes go more and more from the North toward the South, as in 
the Year, 1764, when it was a Full Moon, March the 1824, as by Reference 
being had to an Almanac or Ephemeris for that Year, will evidently ap- 
ar: And when the New Moon happens on or near the Vernal Equinox, + 
the performs all the Phenomena, with regard to her riſing, that the Full 
Moon does in or near the Autumnal Equinox, as in the Year, 1765, when 
it was New Moon, on March the 21}. as by the like Reſerence being had 
to an Almanac or Ephemeris for that Year, will appear alſo : But becauſg 
the Moon affords no Light, at that Time, ſo no Notice is taken of it. 
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PROBLEM LXVIII. 


| The Latitude of a Place bein iven, to obſerve upon the Globe, at 
once, the Lengths of Days an Nights, with rhe Viciſſitudes of all the 
Seaſons throughout the Year. : | 


Given, 


( 38 ) 


1 Lenden, in Lat. 5 % 3“ North. 


IR and changea.of all the Seaſons * che __ 


1. Elevate the Globe to the given Latitude. — 
2. Bring the firſt Point of 25 to the Meridian, and fx the Globe: - o& 
3. Obſerve all the Parallels of North Latitude from the Equator to the 
Top c of S, which repreſent the Diurnal Arches, or Lengths of Days in 
the Summer half Year. 
4. Obſerve all the Parallels of South Latitude, from the Equator to the 
tor — which repreſent the Diurnal Arches, or Longrhs of Days in 
f the Bye be eaſt long the Eeliptic from it ſhews where 
5. If the caſt a e e, 3 
be Spring — and ends, wich its Duration. 4 
6. Move the Eye from 25 to A, and you have the Summer Quarter, 
with its inning and endin ng. 
7. Continue the Motion of the Eye from & to u, and you ſee the be- 
and ending of the Autumn Quarter, with its Duration. 
8. Obſerve the remaining 11 2 from to , and you 
ve ee ending and Duration of the Winter Quarter, | 
| Note 1. Other Parallels of Latitude or Declinatioy may be matze at Pleaſure in the 


Torrid Zone, beſide thoſe which are already made, either with fine pointed Chatk, 
or a black lead Pencil, as the Tutor ſhall find Occaſion, 


. The longer the Arrbes or Parallels are, the longer will the Days be, and the 
% This Pash is very inſtructi ve, inaſmuch as it ſhews (almoſt inflantaneovſ] 2M 


{© % 


the Variety of Lengths of Days and Nights, not only for every Part of the 
but every Part of the World likewiſe; and by a Motion of che Meridian up 
and downwards, for every Latitude, both Narth and South ao... 
4. The Length of che Day, being at any Time or Place obtain . 4 


Night is always the'Cdmplement thereof to 4 Hours, 


A new 


eneral Beweg ten of the Lengihs of bey and 


DE A, mem? @ G. 


A 


) 


A new and complete 


DESCRIPTION ' 


Of the TERRESTRIAL and CELESTIAL 


G L OBE 8 


With their ſeveral Uſes. 


PART IW. 


* — — - — — — 
Containing the 9 of the Analemma, with its Uſe, 
on the TERRESTAIAL GLlons, in 7 Problems. 


Tm Analemma, that is ſuch a Part of it (for it is but a Part of the 
Whole) as is uſed on the Terreſtrial Globe, is a narrow Slip of 
Paper, whoſe Length is equal to the Breadth of the 'Torrid Zone, or 

dire& Diſtance between the two Tropics. 

It contains all the Months and Days of each Month in the Year, and is 
divided into two Parts. The firſt Part begins at the Bottom with the Win- 
ter Solſtice, or December 21f, and is reckoned upwards, orderly, to the 
Summer Solſtice, or June 21/4,” from whence the ſecond Part begins, and 

is reckoned, in the like Order, downwards to the Winter Solſtice again. 

The Months and Days thus laid down, and paſted on the Terreſtrial 
Globe, in ſome vacant Place in the Torrid Zone, correſpond exactly with 
the ſeveral Declinations of the Sun, from one Tropic to the other, for 
every Day throughout the Year. 


Note 1. As Globes are not always of the ſame Diameter, ſome being larger and ſome 
leſs ; I thought it neceſſary to give the Figure of the Analemma, with the Man- 
ner of conſtructing it, leaving it to every Tutor's Ingenuity to make one in Pro- 
portion to ſuch Terreſtrial Glohe as he teaches by. 

2. If the Tutor ſhould happen to uſe a Globe of 12 Inches Diameter, the Diſtance 
between the Tropics on ſuch Globe will be too ſmall to have every Day marked 
on the Aualemma, and in ſuch Caſe, it may do very well to be marked for every 
other Day, or every third Day; and towards the Tropics every fourth or fifth Day. 
What is done in the Figure is only for a ſmall Globe of 6 4 Inches Diameter. 

4. The greateft Breadth of the Analemma, ſhould not be above 4 Teuths of an Inch x 

5 8 

beſt Place on the Globe to lemma, is on 1 8 which 
7 is to the Weſtward Sc, 


The Cunſtructim of the Analemma. . 


1. Take a large Sheet of Paper, wider than the Globe, and thereon 
oy. a Locle equal to the Diameter of it, which * 16 Inches, de 


(- Bo: 55 


2. Divide it into fours dent by drawin 8 to cut each 

other at right Angles; each of which divide into go equal Parts or De- 
rees. 

: 3. Let one of the Diameters repreſent the N the two Ende of 

which Mark; with Y and a, 

4. At ꝙ and &, ſet off 23®2, both Northward and Southward, upon 
the Periphery of the Circle. 

5. At the Diſtance of 230 draw the two Lines e 6 and 17 in 0 

repreſent the two Tropics. 

OT Where they interſect the — Diameter, they give the two tro- 
pica Points 23 and f. 

7. Parallel to the upwright Diameter draw four Lines, two on one Side 
and two on the other, at one Fenth of an Inch Diſtance, for the Months 
And Days. | 

8. By an Ephemeris you will be enabled to mark off the Months and 

Days, like the Example in the Plate annexed, ſetting off the firſt Day of 
each Month, and alſo the other Days, . to the 98 s Declination, 
both North and South. 
9. Cut off ſo much of it as is neceſfary, and paſte it upon the Globe, 
and then you have the Analemma to work with. 
Note, If Parallels of Latitude be drawn thro' every two oppoſite OY in the Pe- 
riphery, they will ſhew the Sun's Declination; and then the following Problemm 
may be wrought, a well upon the Analemma, as upon the Terreſtrial Globe, 


The EXPLANATION of the Analemma, 


The Circle divided and quartered, repreſents the General Meridian — 
&, the EquinoQtial—P 8 the Prime Vertical Circle -P the North Pole 
the South Pole — 8 gz S the Tropic of Cancer — Hf V V the Tropie 
of Capr con The double Line A B the Arctic Circle The double Line 
C D the Antarctic Circle Ve the Ecliptic—The other Parallels be- 
tween Y & and P Northward ; and between 4 < and 8 Southward are 
Parallels of the Sun's, or a Star's Declivation — The Echiptic is divided 
_ _ g 2 Signs "7 a Scale of right Sines equal to 909, or the Radius of 
the Circle, 


PROBLEM I. 


The Day of the Month NN given, to find the Sun' s Declination fo 
that Day. 


Given, May 19:5. 
Required, the Sun's Declination for that Day. 
Bring the Analemma to the Meridian and fix the Globe; the Latitude 
12 out of the Queſtion. 
; 2. Obſerve what Degree is right over the given Days 4 for that is the 
Sun's Declination for that Day, wiz. 209. 


PROBLEM II. 


The Day of the Month being given, to 1 the Sun's 9 5 in che 
| elde, and his * ä by | 
Given, 


©. a 7 
Given, May 19th. 
„Required, the Sun's Place, 7 his right. Aſcenſion. 


1. Bring the Aualemma to the Meridian. 
_ 2. Hold a large Pin, or pointed Wire againſt it, Ae over the given 
Da 
— 8 Turn the Globe about, till ſome ſuch Point of the Ecliptie as hap- 
pens before, or on the Weſtern Side of the ee Solſtice, meets with 
the ſaid Wire, and fix the Globe. 

Note, It muſt be on the Weſtern Side of the Sommer Solſtice, beats the giren bey 

happens before the Sun arrives at the Tropic of S. 
4. Obſerve what Part of the Ecliptic that is ; for that is the Sun's Place 

for the given Day, viz. 2892 of 8 
5. Obſerve what Degree of the Equator js cut by the Meridian, for that 
is 1 5 Sun's right Aſcenſion for the given Day, wiz. 55 from. 


PROBLEM UI. 


we Latitude of a Place, and Day of the Month being given, to bad 
the Time of the Sun's riſing and ſetting, with its Amplitude. 


Given, London, in Lat. 5 1 32! N. and May 19th; © 
Required, the Hour of the San' 0 1 and ſetting, with N Aml 
tude, at both Times. 


1. Rectify the Globe for the given Latitude. 

2 Wee the Middle of the Analemma to the Meridian, and fix the 

0 

3. Set the Index of the horary Circle to the upper XII. 

4. Turn the Globe Eaſtward, till the given * coincide with the Eaſt- 
ern Horizon, and fix the Globe again, 

5. Obſerve the Index, and you will find it point to 4 hrs. 7 min. AM. 

which is the Time of the Sun's riſing. 

6. Obſerve alſo what Degree of the Horizon is cut by the given Day, 
* _ is the Amplitude at Sun riſing, viz. 340 from the Eaſt towards the 

or 

7. Turn the Globe Weſtward, till the given Day coincides with the 

Weſtern Horizon, and fix the Globe, once more. 

8. Obſerve the Index again, and you will find it point to 7 Ir. 5a. 
P. M. which is the Time of the Sun's ſetting. 

9. Obſerve alſo what Degree of the Horizon is cut by the given Day. 
ſor that is the Amplitude at ae ſetting, viz. 34* from the Weſt towards 
the North. 

Note, By the foregoing Method, the riſing and ſetting of the Sun. with its Ampli- 


tude, TY InſpeQtion, for every Day ON and that almoſt in- 
a Rantaneouſly, | | 


PROBLEM IV. 


The Latitude of a Place, Day of the Month, and Hour of the Day being 
given, to find the Sun's Altitude and Azimuth. _ 
Given, London, in Lat. 5 1 32! N. May 19th, at 7 A.M. 
„ the Sun's Altiude and Azimuth, 
M | 1. ReQify 
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( 8 ) 
1. ReRify the Globe for the 


ven 
Bo Bring the Middle of the ku to che n and tk the 
obe. 


3. Set the Index of the horary Circle to Noon. 
1 Turn the Globe, till the Index poinis to the given How, and fix ir 


5. "Fix the Quadrant of Altitude in the Zenith. 
ML 1 Quadrant to lie over the Day of the Month given, nnd 
it ſteady 
* Obſerve, on the graduated Eage, the Degrees cut by the Day 1 
the ſame is the Altitude of the Aa at the given Time, wiz. 25 
8. Obſerve, in the Horizon, what Point of the Compaſs the 2 — 


on; the ſame is the Sun's Azimuth for the FO E. nearly, or —. 


81 * the North. 
PROBLEM v. 


The dae of a Place, and Hour of the Day being given, to find all 
the different Altitudes and Azimuths the Sun can have, for every Day in 


the Year, at that Hour. 


Given, London, in Lat. 51* 32! N. and g A.M. 
ay — all the different Altitudes and Azimuths the Sun can have, 
r every Day in the Year, at that Hour. 
2. Rectify the Globe for the given Latitude. 
28 the Middle of the Azalemma to the Meridian, and fix the 
obe. 
3. Set the Index of the horary Circle to Noon. 
4. Fix the Quadrant of Altitade in the Zenith, 
5. Turn the Globe, till the Index puns to the given Hour, and. fix it 


ain. 
"IT Bring the Quadrant of Altitude to lie, over the Southern Part of the 
Analemma, and it will ſhew the Sun's Altitude ard Azimuth, for the ſhorteſt 
Day of the Year, at the given Hour, viz. Altitude 5 4, and Azimuth 8. 
E by S. 4 E. or 419 from the Meridian. 

7. Move the Quadrant of Altitude gradually, from Day to Day, over 
the whole Azalemma, and the Sun's Altitude and Azimuth will be — 
vered thereby, from the ſhorteſt to the longeſt Day, viz. Altitude 45* 
and Azimuth E. S. E. and 19 E. or 68 from the Meridian. 

8. Do the ſame back again for the other Side of the Ana a, and the 


ſame Altitudes and Azimuths will ſhew themſelves again, from the long- 
eſt to the ſhorteſt Day: at the given Hour, 


PROBLEM VI. 


The Latitude of a Place, Day of the Month, and Sun's Azimuth being 
given, to find the Hour of the Day, when the Sun will be _ that Azi- 
muth, together with the Altitude of the Sun, at the ſame Time. 

Given, London, in Lat. 51 32 N. May 19h, and Sun's Azimuth 
89? from the North, A. M. 
Required, the Hour of the Day, when the Sun will be upon that Azi- 
wuth, together with the Altjrade of the Sun, at that Time. 
1. 


. 
1. Rectify the Globe for the given Latitude. | 

OG the Middle of the Analemma to the Meridian, and fix the 

3« Set the Index of the horary Circle to Nopn. 

4. Fix the Quadrant of Altitude in the Zenith. 

5. Bring the Quadrant to the given Azimuth, and keep it ſteady. 

6. Turn the Globe, till the given Day in the Analemma coincides with 
the graduated Edge of the Quadrant, and hold it there, 
þ 7. Obſerve, by the Index, the Hour pointed at; for that is the Time, 
when the Sun comes to the given Azimuth, viz. 7 A. M. 

8, Obſerve, what Degree of the Quadrant coincides with the 
Day; for that is the $un's Altitude at the given Time, wiz. 25 D given 


PROBLEM VIL 


The Latitude of the Place, Day of the Month, and Altitude of the Sun 
2 to find the Hour of the Day, and Sun's Azimuth, at that 
eight. ; | 
Given, London, in Lat. 51* 32' N. May 19th, and Sun's Altitude 252. 
8 the Hour of the Day, and Sun's Azimuth at the given 
eight. | REES 
1. Rectify the Globe for the given Latitude. | 
OY the Middle of the Analemma to the Meridian, and fix the 
obe. | 
3. Set the Index of the horary Circle at Noon. 
4. Fix the Quadrant of Altitude in the Zenith. 
5. Move the Globe and the Quadrant together, in ſuch Manner that 
the given Day and Altitade may coincide with each other, 
6. Fix the Globe again, and _ the Quadrant ſteady. 
3 the Index and it will point to 7 A. M. which is the Time 
Fequirec. | 
8. Obſerve, where the Quadrant cuts the Horizon, wiz. 89 from the 
North, or E. nearly, which is the Sun's Azimuth, at the given Altitude. 
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A new and 8 


DESCRIPTION 


Of the TeRRESTRIAL and 8 


© EOBES 


With their ſeveral Uſes. 


at 


; PART V. 


— — 


Containing a further Uſe of the Terreſtrial G L OBE, 
exemplified in 45 Theorems, or certain Geographical 
and undeniable- Truths, deduced from the foregoing 


Problems, with their Explications; very uſeful for the 
better Underſtanding the Terreſtrial GLOBE. 


— __ „ 


* 


THEOREM I. 


_—_— 


The Latitude of any Place is always equal to the Elevation of the Pole 
in the ſame Place. 


Explication. 


1. The Latityde of any Place is its Diſtance from the Equator, whe- 
ther North or South. 


2. When the Pole is in the Zenith, the Horizon and the Equator are 


the ſame. 


3. If any Man ſhould travel direaly South from the Pole towards the 
Equator ; ſo many Degrees as he ſhall travel, juſt ſo many Degrees will 


his Horizon go below the Equator on one Side, as it will riſe on the other 


on the ſame Meridian, Hence 
4. The Horizon approaches the Pole, juſt as many Degrees as the Ze- 
nith approaches the Equator. Or, which is the ru thing, the Height 


of the Pole aboye the Horizon is equal to the Diſtance of © Place from 
the Equator. 
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THEOREM I - pee” 


The Elevation of the Equator above the Horizon, in any Place, 1 1 
+ ways equal to the Com plement of the Latitude in the ſame Place. b 


Explication. 

the Diſtance between the Zenith of any Place, and the rational Ho- 
rizon of that Place is always equal to of 3 and the Diſtance pou the 
fame Zenith and the Equator is equal to the Latitude: So the Diſtance 
between the Equator and the Horizon (which is the Elevation of the E- 
_ above the Horizon) muſt be the Remainder of the 90%, that is, the 
oraplement of the Latitude, Thus, for inſtance, if the Globe be reQi- 
fied for London, which is 51% 32 N. then will the Equator be elevated 
above the Horizon 38 28', which is the exact Complement of the Latitude 
of Londen. If, on the other Hand, the Globe be rectiſied for either of 
the Poles, the Place under ſuch elevated Pole being in the greateſt Lati- 
tude, the Equator can have no Elevation at all, but is in the Horizon; 
and as the Complement of the Latitude. in this Caſe, is equal to nothing; 
ſo the Elevation of the Equator (if it may be called ſuch); is equal to no-. 

thing like wiſe. : \ PL ä 


All the Places lying under the Equator, have no Latitude, becauſe there 
the Computation of Latitude begins. | | i 


Explication, . 


The Equator is an imaginary Line or Circle, having no real Exiſtence, 
and is the Mid- way between the two Extremes of the Sun's Declination, 
North and South; and therefore for the Convenience of reckoning Lati- 
tude, no Place was found ſo proper to begin it at, as at the Equator; 
which was ſo called, becauſe it was found, that when the Sun came to this 
1maginary Line or Circle, then the Days and Nights were equal-in Length 
all the World over, except at the Poles : And therefore it is evident by the 
brazen Meridian, which is numbered North and South, from. the Equator 
(directly over which is placed a Cipher ſhewing) that Latitude * 


there, and conſequently that all Places under the Equator haye no 


titude. , 


% 


- Thoſe two Places, lying under the two Poles, have the greateſt Latitude, 
becauſe there By 4 Goon © of Latitude doth: End, ps 


| Explication.' | | 
As in the former Theorem, it was found expedient to produce à Line 


- or Circle, where to begin Latitude : So it was equally as expedient to find 


a Place where to end it, becauſe it muſt end ſomewhere. d as all Me- 
ridians meet together in one point in the Poles ; ſo no two Places m—_ 


he 
1 


* * * 
_— 
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| have the greateſt 


© ) 


be contrived ſo well for chat Purpoſe, as the Poles themſelves, they being 
ways, one on one Hand, and the other on the other Hand, while a Man 
zs travelling directly under that Line. Hence thereſore it is evident by 


the brazen Meridian, which is numbered Northward and Southward from 
the Equator by o, 10, 20, 30, &c. to the Poles, that Latitude cannot in- 
creaſe beyond either of them, hut muſt end there; becauſe having paſſed 
the Pole, the Latitude decreaſes, or grows leſs and leſs in Proportion, a8 
you draw nearer. that Line again. And as it is known, that the whole 
Body of the Earth turns quite round, once in 24 Hours (the Equator being 
in the Middle and deſcribing the greateſt Circle: ) So it was neceſry to 
begin Latitude there. Likewiſe as the Earth is continually ſpinning round 
in this Manner, it muſt neceſſarily turn as if it was fixed upon a Spindle, 
which paſſes throꝰ the Center, and te Sides of the ſame equally di- 
ſtant from the Equator 3 which te Sides or Points are very day term- 
ed the Poles, as being the two Extremes, where the Motion is ſo-exeeed- 
ing ſmall as to become imperceptible, and where no two Places could be 
found ſo fit for the — 4 to terminate, as here. 


THEOREM v. 


All Places lying under the firſt Meridian, have nothing of Longit ; uds, 
becauſe there he Com putation of Longitude begins. | 


8 FTuaplicatias. 30 7 | 
Where. ever the firſt Meridian is placed (as in Zugland it is placed, for 
-Honour's' Sake; at London} there is a Cypher put on it, ſhewing that Lon- 
gitude begins at that Place, or more properly on tat Part of the Equator 
cut by the Meridian of London, the Equator being in the Middle, and de- 
ſcribing the greatoſt Circle. And as the Longitude of ary Place is, now 
in England, reckoned either to the Eaſtward or Weſtward of the firſt Me- 


ridian : So it is very plain that at hat firſt Meridian Longitude muſt begin; 
and conſequently all thoſe Places lying under that firſt Meridian, have na 


db en - -PAEOREM: VI 


All Places lyi te to the firſt Meridian on any Part of the Globe, 
ee, becauſe there the Computation of, that par- 
$  Explication. 7 15 
As Longitude begins at the firſt Meridian and gradually increafes from 
it both Eaſterly and Weſterly ; ſo it ends at chat Meridian, which is op- 
te to it, and never exceeds 1809, which is the half of 360% Hence, 
if a Ship ſhould fail due Eaſt 290 from the firſt Meridian, ſhe would (as 
appears by the Globe) over-run the oppoſite Meridian, and change her 
Longitude: from Eaſt, and be in 170 Weſt Longitude. Thus by the Ship's 
aſſing the Meridian, oppoſite to the firſt Meridian, and thereby changing 
er Longitude, it is very plain that ſuch particular Loogitude muit end at 
that Meridian oppoſite to the Meridian given, and therefore ſuch oppoſite 
Meridian muſt have the greateſt Longitude. 1 5 5 
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THEOREM ae 


All places, on either Side of the Equator,' be greater or led Latirade 
geren to their Diſtances cherefrom. | 


Ae 


As Latitude begins at any Part, or rather every Part of the 83 
and proceeds, both North and South, directly towards the Poles: So it 


is evident, from the Gradations on the brazen Meridian, (which increaſe 


from the Equator, both Northerly and Southerly, till they reach the Poles, 
in which Places the Latitudes end) that the nearer any Place is to'the 
Equator, the Latitude is the ſmaller ; and the nearer any Place is to either 


of the Poles, i. e. the farther it is from the ny av its n is 99 
greater. 


THEOREM VIII. 


All Places lying on either Side of the Equator, or exactly under the 
ſame, have greater or leſs Figs AR OE IG to their Diſtances from 


the 2 Meridian. 


Explication. 


The firſt Meridian (with the Eng lig) is that which paſſes thro* London; 
and where that Meridian cuts the Equator, there Longitude begins, and 
increaſes both Eaſterly and Weſterly, till it meets at the opt Meri- 


dian. Hence, any Place, whether North or South of the: Equator, or 


under it, the nearer it is to the firſt Meridian, the ſmaller is the Longitude, 
and the farther it is from it, the HR is the gromars 1 661 


T HE O R E M IX. 
That particular Place of the Earth, lying exactly under the Interſe&ion 
of the firſt Meridian and Equator, hath neithex Longitude, nor Latitude. 
_ Explication. - K 


As Latitude begiti at the Equator, and is. always reckoned on a Me- 
ridian; and as Longitude begins at ſome Meridian, called the firſt Meri- 


dian, and is always reckoned on the Equator : So that Point where ſuch 


firſt Meridian and the Equator interſect each other, can have neither La- 
titude, nor Longitude, it being the Beginning of both. 5 


THEOREM 3 
No Place can be diſtant from noon 9 adore, 1809, being half the 


Circumfereace of the Globe. 


Note, This i is to, be underſtood of the Surface of the Globe, 3 1 _ 


| Explication. 


F &. ans & = 


Nautical or arts 190 Miles their greateſt 


Diſtance will be increaſed one Way, it will be leſſened the other Way, and 
therefore the neareſt Diſtance in this Reſpect alſo, whether it be Eaſterly or 


(0 8 ) . 
Explication, 
1. Latitudinally. 


. Suppoſe two Places, marked with Chalk, diametrically oppoſite on the 
2 as on M and : According to the Latitudes on the brazen Me- 
ridian, it is twice 9oꝰ =180?, which A by 60, gives 10800 

iſtance: But if either of 
them be removed, on the ſame Meridian, either Northerly or Southerly, 
tho? the Diſtance will be increaſed one Way, it will be leſſened the other 
Way; and therefore the neareſt Diſtance only, whether it be Northerly or 
Southerly, is the true Diſtance. Hence, if two Places be 2000 diſtant 
one Way, they will be but 160® the other Way, which is the true Diſtance, 


2. Longitudiually. © 


Suppoſe the ſame two Places diametrically oppoſite as above: Accord- 
ing to the Longitude on the Equator, it is 180, which multiplied by 60, 
gives 10800 Miles as before, for their greateſt Diſtance : But if any one 
of them be removed on the Equator, her Eaſterly or Weſterly, tho* the 


Weſterly is the true Diſtance, 


3. Obliquely. 


Suppoſe the. ſame two Places fituated as before : If a ou Circle be 
made to paſs thro' them any where between the cardinal Points, as the 
Ecliptic, the Caſe will be the ſame: And if any one of the Places be re- 
moved, on the ſame Circle, the farther they may be from each other one 
Way, the nearer they will be the other Way, the neareſt Diſtance being 
the true one. It will be the ſame, if the two Places are not fituated as 


FOO 
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before, and a great Circle drawn to paſs thro' them; for the Aptipodes of 
any Place, are at a Semi-circular Diſtance, 


THEOREM XI. 


All Antipodes being diametrically oppoſite, are diſtant from each other 
6873 Nautical or Geographical Miles, at 60 to a Degree; the Circum- 
ference being always more than thrice the Diameter. 


Note, This is to be underſtood by a Line drawn between the given Places thro' the 
Earth, a 


— 


Explication. 


mw — 


The Circumference of the Earth on any great Circle, is 3609, which 
multiplied by 60, gives 21600 Miles. Now as the Diſtance of all Auti- 
podes is equal to the Diameter of the Earth, and ſuch Diameter is not quite 
+ of its Circumference, but bears ſuch Proportion to it, as 7 to 22 or 
thereabout ; it evidently follows, that any two Perſons or Places, being 
Diametrically oppoſite, 2 each other, and diſtant from ”- 
x - ; : 0 : 
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other, no more than the Earth's Diameter, which is 6873 Miles, at 60 t 
a Degree. | 7.3 h EE 


THEOQREM XII. 


The ſenſible Horizon, of every Place, eee it to be quite round) 
doth as often change, as we happen to change the Place itſelf, 


The ſenſible Horizon is that Circle, which is the Boundary of Sight, and 
where the Earth and Sky, or Water and Sky ſeem to meet. Every Per- 
ſon therefore, whereſoever ſituated, is ſomewhere within ſuch an Horizon 
(and if at Sea, in the Center of it, tho? upon Land it cannot properly be 
{aid to be ſo) and whenever he changes his Place, whether Eaſtward, Weſt- 
ward, Northward, or Southward, or any other Point of the Compaſs, he 
changes his Horizon alſo, tho? it be but by a ſingle Step. The Change 
of the Horizon, it muſt be confeſſed, does not appear by ſuch fmall Gra- 
dations, till a Man has travelled, ſometimes ſeveral Miles; but it is never- 
theleſs true in ſmall Paſſages, how Minute ſoever, as well as in great ones: 

And the Diſtance between the front Arch of one Horizon, and the front 
Arch of another next ſucceeding, bears the ſame Proportion, or nearly fo, 
as the Diſtance travelled: 7, e. The Diſtance between the front Arches 

of any two ſenſible Horizons (admitting them to be quite round, as ob- 
ſerved before) is the ſame as the Diſtance of their Centers; tho? the Sides 
on the right Hand and on the left, are continually interſecting each other. 
Note 1. What is obſerved concerning the ſenſible Horizon, will in a more eſpecial 

Manner hold gocd in the rational alſo. = ö 3 

2. The ſenſible Horizon, upon Land, is fo far from being round, that it is hard 

ever found regular, and thereſcre it is almoſt impoſſible for a Man ever to be in 
the midſt of it; becauſe it frequently happens that the Proſpect ſhall on one Side 
be very ſhort, and the Horizon near at Hand, occaſioned by a very high Hill; 
while on the other Side the Proſpect ſhall be very diſtant, and conſequently the 
Horizon a great Way off. Or, he may be ſituated between two Hills. where on 
each Side the Boundary of Viſion is very ſhort, but at the ſame Time the Proſpe&t 
right before him very extenſive. The Truth of this is evident to every travelling 
Perſon. But, : ; 
3. In the open Sea, where no Land is Viſible, every Ship is in the Center of her own 
Horizon, let the Latitude and Longitude be what they will. ; Se 


THEOREM XIII. 


'The apparent Semidiameter of the ſenſible Horizon, or more truly, 
that Diſtance, which is between any one Perſon and the utmoſt Boundary 
of Sight, doth frequently vary according to the Refraction of the Sun's 
| Explication. 
As every Man ſtands in the Center of his own Horizon (admitting it to 
be round, as in the laſt Theorem) : So from himſelf to the Boundary df his 
Sight is but the Semidiameter of that Horizon : And this Semidiameter is 
lenghtened by the Sun's Raye, which are bent, and by that Means make 
| k ET N Kew TEE St - ag 8 1 by . the 


| W 
the Sun to appear higher above the Horizon than he really is; and ſome- 
times to be above it, when he is really below it. It is further obſerva le, 


that a Pail filled with Water, will cauſe the Bottom, or a Piece of Sil-er, 


at the Bottom, to appear very plainly, tho? a Perſoa ſtands at ſome Diſta ce 
from it, when at the ſame 5 


the Silver at the Bottom, cannot be ſeen at all. 


* 


T HE OR E M XIV. 


All Countries upon the Face of the whole Earth, in Reſpect to Time, 
do equally enjoy the Light of the Sun, and are equally deprived of the 
Benefit thereof. MN our 2 | 


_  Explication. 


That is, all Countries have half a Year Day, and half a Year Night, 
when all their enlightened Hours are put together for Day, and all their 
Dark Hours are put together for Night. Thus at London, it may be ob- 
ſerved, as the Days gradually increaſe, or lengthen till the longeſt Day, 
the Nights 3 decreaſe, or ſhorten, in the ſame Proportion, till the 
ſhorteſt Night: and on the contrary, as the Days gradually decreaſe, or 
orten, till the ſhorteſt Day; ſo the Nights gradually increaſe, or lengthen 
in the ſame Proportion, till the Jongeſt Night, by which Means, Light 
and Darkneſs are upon an Equality ; and from the Beginning of the Year 
to the End of it, the Inhabitants of that Place have half a Year of Days, 
and half a Year of Nights, which upon an Average, or every Day one 
with another, is 12 Hours Day, and 12 Hours Night. 


Note 1. By 12 Hours Night is meant the Sun's being fo long beneath the Horizon. 
2, What is ſaid of London, may be ſaid of any other Place on the Earth, in what 
Latitude or Longitude ſvever ſituated. 
3. Refraction, under the Poles, ought to be objected againſt the foregoing Theorem 
when the Sun is at, and after he has croſſed the Equinoctial; and alſo from the 
15 Sun's continuing a longer Time in the Northern, than in the Southern Signs. 


THEOREM XV. 


* Places of the Earth, ſave exactly under the Poles, the Days and 
Nights are of an equal Length, or 12 Hours each, when the Sun comes 
to the Equinoctial Line. 5 


Explication. 


If the Poles, either North or South be elevated to any Latitude, except 
909, the Sun, when it is in the Equinoctial, will rife due Eaſt, and ſet 
due Weſt : and then, whether the Sun be in Y or E, it will be found by 
the horary Circle, that from Sun-riſe to Sun-ſet is juſt 12 Hours; conſe- 
quently every Place on the Earth, of what Latitude or Longitude ſoever 


it be (except exactly under the Poles) have their Days and Nights equal at 


that Time. 


N 2 : THEO 


iſtance and the Pail empty, the Bottom, or | 


"8 
6 
fo 
£4 


\ 
, 
1 
1 
3 
1 l 
: = 
4 AM 
1 
= 
* 
9 
"74 
£ a 
me - 
4 ' 
1 
3 0 
3 
_ 
1 = 
= 
Co 
f þ 
. bw "Bl 
y= [1 
» x 
A j 
- 4M 
bo 
a I 
its = - 
- 1 
ey 
5 
43 [0 
o 0 1 17 
+ NH 
14 
iN 
* = 
1 
f : 
xx 
. 
- Fo 
77 
1 
7 x bd 
3; 8 4 
Li E. . 
. += 
a * 
127 
q % a 
£% 
_* 
. * 
* 
"4 , 
"4 
: * 
1 d 
555 
1 * 
11 
7 
Sas 
WS 
1 
* 
£.Þ 
8-4 
* 
3 
Y 1 
1 
- 
A 
1 
o 


8 2 - — ho . — — — — - 
— _—_— ö — 4 7 
PC 


—_ *. EE 6. — 
* 
ee 3 
— — — - 


2 —— ana 
* 
— 


— 
4D 7 PA 
—_—  -— 


8888 3 
— Dow 33 n . 4 
- $44 3 * 


( 92 ) 


HR U A ii 


In all Places under the Equator, the Days and Nights are always equal, 
notwithſtanding the Alteration of the Sun's Declination, North into South, 


or South into North. | 

Reduce the Globe to a right Sphere; and in order to this, without 
taking off the Hour- circle, let three or four Pedeſtals be made in the Forms 
of ſo many Cubes, each of whoſe Sides ſhall meaſure two Inches and an 
half, and let them be placed round, upon the Horizon, at equal Diſtances, 
a3 near as may be; then take out the Globe and lay the brazen Meridian 


upon the Pedeſtals, with the Face or graduated Part of it upwards ; then 
will the Meridian become a Horizon, and the horary Circle being kept 


on, the Index will have free Liberty to move with the Globe. In the next 


Place, to find the Length of the Day, with the Inhabitants at the Equa- 
tor, when the Sun is on any other Point of the Ecliptic, as well as in *N 
or , fix upon any Point, at Pleaſure, ſuppoſe 189 of & for the Sun's 
Place, mark it, and ng it to the Eaſtern Side of the Horizon, which is 
the Place of its rifing, and put the Index to VI in the Morning (that being 
juſt the ſame as bringing the Sun's Place to the Meridian, and the Index 
at Noon) next turn the Globe, till the Sun's Place touch the Weſtern Side 
of the Horizon, which is the Place of its ſetting ; after this, if you ob- 
ſerve the Index, you will find it at VI in the Evening, the Time of the 
Sun's ſetting : And this holds good to all the Inhabitants of the Equator 
quite round the Globe cf the Earth, let the Sun be in what Point of the 
Falipric it will, or which is the ſame thing, let the Sun's Declination be 
what it will. | | Tos: 
THE OR E M XVII. 


In all Places except thoſe under the Equator, and the two Poles, the 
Days and Nights are never equal, except at thoſe two Times of the Year, 
when the Sun entereth the Signs of and . 


This will appear very evidently, Firſt, by finding the Sun's Place any 
where in the Ecliptic on the Globe : Secondly, by elevating the Pole to 
any cblique Latitude : And Thirdly, by turning that Place from the Eaſt- 
ern to the Weſtern Horizon, by which it will appear, on the horary 
Circle, that the Day is either longer than the Night, or the Night longer 


than the Day, in every Place and Latitude, except at the Poles and Equa- 


tor, every Day throughout the Year, except on thoſe two particular Days 
when the Sun enters Y and . | 


THEOREM XVIII. 


The nearer any Place is to the Line, the leſs is the Difference between 
the Length of the Days, and the Length of the Nights in the ſaid Place; 


and the farther any Place is removed from the Line, the Difference is the 
greater. | 
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'Toithe Inhabitants under the Line, the Length of Days and Nights 
are always equal, as has been before obſerved in Theorem XVI, becauſe 
the Sun ſets at right Angles with the Horizon, whatever his Declination 
is: But to the Inhabitants of London, which is diſtant from the Equator 
51 32“ the Days and Nights differ in their Length, according to the De- 
clination of the Sun, and according as he riſes and ſets more Oblique, at 
-one Time than at another. Hence, in Proportion to the obliquity of the 
Line, the Sun makes at his riſing and ſetting with the Horizon, ſuch is 
the Difference between the Length of Days and Nights at any Place; and 
therefore in the Latitude of London, becauſe the Sun riſes and ſets abun- 
dantly more oblique, when he is in the Tropic of , than when he is in 
the Equator, it follows, that the Difference between the Days d . 6 


on the Parallel of London. is greater thay at the Equator. Suppoſe then 
four Places 20? diſtant from each other, the firſt of which being on the 


Equator, and the laſt next the North Pole; in the firſt Place, every Day 


throughout the Year, js juſt 12 Hours long, and every Night the ſame, 
as appeared before, at Theorem XVI, by reducing the Globe to a right 
Sphere: In the next Place, elevate the Pole to the Latitude of 20%; then 
fix upon ſome Point in the Ecliptic for the Sun's Place; ſuppoſe 18 of g, 
mark it, and bring it to the Meridian, and put the Index at Noon : then 
if the Sun be firſt brought to the Eaſtern Horizon, the Index will point at 5 
hrs. 30 min. in the Morning; and afterwards to the Weſtern Horizon, the 
Index will point at 6 Hr. 30 min. in the Afternoon, whereby the Length 
of the Day ap to be 13 Hours. ; 
Elevate the Pole to the Latitude of 40, bring the Sun's Place (the ſame 
as before) to the Kaſtern and then to the Weſtern Horizon, obſerving the 
Index, both Ways, and the Length of the Day will be, for the Latitude 
of 40%, 14 Hours long. LAGS | 
Elevate the Pole again to the Latitude of 60wv: bringing the Sun to the 
Eaſtern and Weſtern Horizon, as before; and the Day, in that Latitude, 
will be 16 rs. long. Thus you have the Length of the Day 


82 


SY hrs. min. brs. min. br. min. 
1. At the Equator - - 12 o Night 12 o Diff. o © 
2. At 209 Latitude = - 13 0 11 © 2 © 
3. At 40 Latitude = =-' 14 © 10 © 4 0 
4. At 609 Latitude = 16 © Tv Dj 1? $48: 


Hence it appears, that the nearer any Place is to the Line, the Diffe- 
rence between the Length of the Day, and the Length of the Night is 
leſs, and the farther any Place is from the Line, that Difference is greater. 
And this Difference is greater or leſs, not only with Reſpect to the Diffe- 
rence of Latitude, but alſo, with Reſpect to the Difference of the Sun's 
Place in the Ecliptic. For if the Sun's Place be in 30? of U, or, which 
is the ſame thing, in the firſt Scruple of , the Difference between the 
Length of the Day and the Length of the Night, in the ſeveral Latitudes 
beforementioned, will ſtill be greater; and that Difference will alſo be 
more or leſs, according as the Sun is more or leſs, diſtant from the Equa- 
tor. Thus, for Example, If the Sun be in the firſt Scruple of S, the 
Length of the Day will be 1. Ap 
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; brs, min. hrs. min. bra. min. 
- 12 © Night 12 o Diff. o © 
13 15 ditto 10 45 | ditto 2 30 

15 o ditto 9 © ditto 6 
18 30 ditto 5 30 ditto 13 © 
And thus, may Tables be made to ſhew the Length of the Day, and 


the Length of tae Night, in every Degree of Latitude, for the ſame De- 
gree of the Sun's Place in the Ecliptic : And likewiſe for every Degree of 


1. At the Equator - 
2. At 20 Latitude 
3. At 40 Latitude = 
4. At 60 Latitude - 


E 


the Sun's Place in the Ecliptic in the fame Latitude. 


THEOREM XIX. 


ln all Places, lying under the ſame Parallel of Latitude, the Days and 
Nights are of the ſame Extent, all the Times of the Year. | 


F 


Explicatien. 


That is, whatever che Length of the Day and Nigbt is at London, on 
the 28. Day of May, the ſame Day and Night are of the ſame Length, 


at every other Place having the ſame Latitude. Thus when the Sun enters 


the Tropic of 25, June 21, making the Day at London, 16 brs.. 35 min. 
and the Night 7 hrs. 25 min. the Day and Night are of the ſame 
Length, at every other Place in the Latitude of 51 32', which is the 
Latitude of London, with this ſmall Difference only, that the more any 
Place is to the Eaſtward of London, the Day begins ſo mach the ſooner, 
at ſuch Place, than it does at Londen; and the more any Place is to the 


Weſtward of it, the Day begins ſo much the later, 


THEOREM XX. 


Three or four Places being given on the Globe, chat lie-between the 


Equator and either of the Poles, and equidiſtant from one another, the 


Extent of the longeſt * in thoſe Places, doth not increaſe proportion- 
ably to the Diſtances of the Places themſelves. 


Explication. 
When the Sun is in the Tropic of , and the Latitude pretty high, the 
Sun is then very Oblique to the Horizon, at his rifing and ſetting, whereas 
at the Equator, he riſes and ſets at right Angles, with the Horizon; and 


| conſequently. when the Sun is in its greateſt obliquity, in ſuch a Latitude, 


it takes more Time to reach 20? Altitude, when he isriftng, or takes more 
Time at 20 Altitude to ſet, than when he has the ſame Altitude at 
the Equator. Suppoſe, for Example, four Places at zo“ Diftance from 
each other, the firſt at the Equator, the ſecond at 20®, the third at 40%, 
and the fourth at 60, as in Theorem XVIII, all in North Latitude, then 
the Length of the longeſt Day will be, eee | 


1. At 


cc fc. £Ad 


( os )- 


"4 OI „ . 
1. At the Equator = - 120 
2. At 20? Latitude = 13 15 
3. At 40 Latitude 18 0 
4. At 60 Latitude = — 18 30 


— 


8 Hence it appears, that the Extent of the longeſt Day in the Places, or | 
f Latitudes aforementioned, does not increaſe in Proportion to the Diſtance | 
of the Places themſelves ; and this is plain from the common Difference | 
of the given Latitudes, which is juſt 20% but the Differences between | ; 
the Lengths of the ſeveral longeſt Days, in the ſaid Latitudes, are not the 
ſame, becauſe thoſe ſeveral Di ces, not only increaſe, as the Latitudes 
1 increaſe, or draw nearer to the Pole, but that increaſe is ſtill increaſing, 
and every Difference from the Equator, grows larger and larger. Thus 
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the Learner, from producing equal Diſtances of Latitude from the Equa- 

tor, may learn to frame a Table of the unequal Differences of the Lengths h 

of the longeſt Days belonging to ſuch Latitudes, and thereby be informed . 
1 that equal Differences of Latitudes do not produce equal Differences of i 
the Lengths of the longeſt Days in thoſe Latitudes. | 
| {ATHIOAIIW n | 
Three or more Places being given on the Globe, that lie on different 
Parallels between the Equator and one of the Poles, in which the Length 9 
f of the longeſt Day doth equally increaſe, the Diſtance between the Paral- is 
. lels of thoſe Places is not equal one to the other. a 
- Men | 1 
By the foregoing Theorem it was made to appear, that ſeveral Parallels 1 
of Latitude, — Side of the Equator, being equally diſtant from each 4 
; other, the Increaſe of the longeſt Day will be more than in Proportion to | 
the Diſtances of thoſe ſeveral Parallels; and therefore, by parity of Reaſon 5 


it muſt follow, that any Number of Latitudes, whoſe longeſt Day is equi- 
diſtant from each other in Time, yet thoſe Parallels of Latitude ſhall not 
be equidiſtant. 883 Kitts "Os 
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Take four ſuch Parallels of Latitude, whoſe longeſt Days differ from 
each other juſt one Hour ; that is, let the firſt longeſt Day be 13 Hours, 
the ſecond 14, the third 15, and the fourth 16 Hours long, the ſeveral 
Latitudes belonging to theſe longeſt Days may be found by the Table of 
mg” foregoing, p. 12, or by Freblem 34: Thus the longeſt Day con» 
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13 Hours is in the Latitude of 16 43 l 

14 ditto = - - - 30 47 Diff. 14 4 

15 ditto = = = =- — 41 22 ditto 10 35 Jn 
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Hilence it appears, that the Diſtance between the Parallels of the above 


Places is in great Diſproportion, to the Difference of Time between their 


* longeſt Days: And it further appears, by the above Table, that the nearer 


the Approach is to the Pole, the ſeveral Differences grow ſmaller and 
ſmaller. Thus the Learner might be taught to make a Table of the Dif. 
ferences of Latitudes, beginning at the 8 whoſe longeſt Day is 12 
Hours, and gradually increaſe half an Hour, till the longeſt Day makes 
24 Hours, which is in the Latitude of 660 , f. e. at the Polar Circles, 


and he thereby informed that equal Differences of the Lengths of the 


longeſt Day, will not produce equal Differences of Latitude. 


e THEOREM XXI. 

Three or more Places being given, whoſe Diſtances from the Equator, 
to either Pole, exceed one another in Arithmetical Proportion ; the Length 
of the longeſt Day in one, doth not keep the ſame Analogy to the other, 


. according to the Proportion of their Diſtances, 


| | | Explication, 


The Truth of this Theorem is, in Part, manifeſt from an Obſervation 
made in Theorem XVIII, where four Places, or rather Parallels of Latitude 
were made Choice 18 wiz. the firſt at the Equator, the ſecond at 20%, the 
third at 40, and the fourth at 609, the common Difference being 200, 
all which, with their longeſt Days, and Differences, ſtand thus, 


Sk 5. m. N aw er 
1. © Longeſt Day 12 o Diff. o o Diff of Par! o 
2. 20 ditto = — 13 15 ditto 1 15 ditto — — 20 
3. 40 ditto '= - 14 50 ditto 1 35 ditto” = — 20 
4. 60 ditto = — 18 40 ditto 3 50 ditto: = — 20 


Hence it appears, that the Parallels of Latitude made choice of, are 


in Arithmetical —— or Proportion, exceeding each other by 209, 


but the Differences between the longeſt Day belonging to thoſe Latitude: 
do not, in the ſame Order, exceed each other; for the nearer the Ap- 
proach is made towards either of the Poles, that Difference enlarges, and 
therefore the ſeveral longeſt Days in the propoſed Latitudes do not keep 
the ſame Analogy, with the Proportion of the Diſtances of thoſe Latitudes. 


THEOREM XXII. 
In all Places of the Torrid Zone, the Morning and Evening Twilight is 
Jeaſt 3 in all Places of the rigid Zones it is greateſt, and in all Places of the 
temperate Zones it is a Medium between the other two. | 


55 Explication. | | 

The Twilight, as has been obſerved, at Problem XXXV, is a feint 
Light, between Sun-ſhine and Darkaeſs, which begins before Sun-riſing, 
when he is 180 below the Eaſtern Horizon, and ends at his * 
| | Yegins 


RY 2.0% 


197 ) 

degins i any at Sun-ſet, and holds till he is 187 below the Weſtern Hori- 
ron. Nd it is to be obſerved,” that to the Inhabitants, at the Equator, 
the Sun always riſes at VI, and ſets at VI; and always, both at riſing 
and ſetting makes right Angles with the Horizon; and as 152 on the 
Equator make one Hour of Time; ſo 18 are equal to 14+.4 = 1 br. 
12 min. the Time of Twilight: Hence if the Latitude is increaſed Nor- 
| therly, and the Sun's Declination ſhould, at the ſame Time be Southerly, 
the Twilight will not be leſs than 1 dr. 12 Nn. but if the Declination 
ſhould: be Northerly, with the Latitude, the Fwilight will then increaſe 
in ſome Proportion (tho? not in a direct Proportion) as the Sun riſes or ſets 
obliquely to the Horizon; but at 23% 4, which is the Limit or Boundary 
of the Sun's Declination, ſuppoſing the Latitude of the Place be the ſame 
on the longeſt Day there, the Twilight will be but 1 /r. 30 mu. Again, 
In the Frigid Zones, the greateſt I'wilight of all, which is at the Poles, 
is from Sept. 224, when the Sun enters <= to Nov. 131b, making in all 
one continued Twilight for 53 Days together, including Refraction; or, 
from January 28th to March 21/7, when the Sun enters Y, making the 
fame continued Twilight, for the ſame Number of Days, including Re- 
fraction, as appears by Prob. LXIV. 8 83 . 
Note 1. At the two Poles of the World, the Refra#ion is the greateſt : An! tho* 
the Sun, at the North Pole, enters S on the 22d Day of S. pt. at his ſetting, 
and at the South Pole, on the 21 of Mars enters M, at his riſing : yet bv vir- 
tue of the Refraction, he ſeems to appear, at both Times, and Places above the 

Horizon, when he is really below it, ; 
2. From Refraction, it comes to paſs that the Sun, juſt at the real Times of his riſing 
_=_ _ in any Latitude, is never ſeen, but a mere Phantom or likeneſs of 

t un only. 

From the North Pole to the Arctie Cirele, and from the South Pole to 
the Antarctic Circle, the. Twilight varies according to the Sun's Declina- 
tion and the Change of Latitude, tho? not a-great deal; the greateſt Twi- 

light, at the Arctie Circle, beginning when the Sun is about 149 in , 
4. e. April 4th, and holds till the Sun has paſſed as many Degrees beyond 
the Tropic of 28, as it was before it, there being no Night all that Time, 
including Refra&ion, as before. The like may be ſaid at the Antarctic 

Circle, when the Sun is about 14? in <> nous towards the Tropic of N. 
From each Polar Circle to the 'Tropic next it (by which the two temperate 
Zanes are diftinguiſhed) the Twilight is of a middle Duration, between 
the two Extremes of longeſt and ſhorteſt : And here likewiſe it varies, ac- 
cording to the Sun's Declination, as well as according to the Change of 
Latitude. At the Arctic Circle (which is the. — the North frigid 
Zone, and beginning of the North temperate Zone) the longeſt Twilight 
begins about Ap. 4/5, and ends about Sept. 876, when the Sun, in that 
Latitude, on both Days, riſes at 5 hrs. 15 min. and ſets at 6 4brs. 45 min. 
whereby there is at leaſt each Night 10 hrs. 30 min. Twilight; the Sun 

not being above 18 below the Horizon all that Time. | 

Nate, As the Sun advances in the Ecliptic, from April 4h aforeſaid, the Twilight 

will grow ſhorter and ſhorter, till it arrives at the Tropic of : when there will 

be no Twilight at all, becauſe the Sun will not be depreſſed below the Horizon at 

chat Time: But when the Sun's Place is farther in the Ecliptic, from the Tropre 

of , the Twilight will begin to lengthen again; and if it be Gill nearer to 

the Line, the Twilight will be divided into Morning and Evening Twilight; be- 

cauſe the Sun at Midnight will be depreſſed below the Horizon, above 189, and 
fill more ſo in tke ſame Lautude, _ his Declination appears to be South. is 


» 


(98 ) 

If yon come to the Latitude of Londen, wiz. 5132, N. he longeſt 
Twilight is produced on the 234 Day of May, and on the 1975 Day of 
July, on which Days, the Sun riſes at 4 rs. 2 min. and ſets at 7 Br. 58 
min. conſequently (the Sun not being more than 189 below the Horizon, 
during his Depreſſion) there will be but 8 hrs. 4 mix. continual Twilight, 
in every 24 Hours, before and after which two Days, that is, before the 
ſaid May 234, and after the faid July 19th, the Twilight will be divided 
into Morning and Evening Twiligh; : From all which it appears, that the 
Twilight is continually diminiſhing, from the Poles to the Equator, both 
in Reſpect to the Change of Latitude, and Sun's Place in Ecliptic ; 
conſequently, the Twilight is longeſt at the Poles, or in the frigid Zones 3 
ſnorteſt at the Equator, or in the ferrid Zone ; and at a Medium in the two 
temperate Zones. 5 22 70 Fog 


THEOREM XXIV. 


To all Places lying within the 7orrid Zone; the Sun is duly Vertical twice 
a Year; to thoſe under each Tropic once, but to them in the temperate and 
frigid Zones never. e 5 | 
As the Sun is limitted, within the torrid Zone, and is continually paſſing 
from one * to the other, it muſt of neceſſity paſs twice in the Vear 
over any one Place, lying between thoſe Tropics. Thus, for Example, 
ſuppoſe, any Tower in Sr. Vincent, one of the Cafe de Vera Iſlands, in Lat. 
17 N.: In the Sun's paſſage from the Tropic of 2s to the Tropic of , 
it muſt neceſſarily be Vertical to that Place; and when the Sun returns 
from the Tropic of FF to the Tropic of gs, it muſt of neceflity - over 
the ſame Place, or be Vertical to it again, both which Times will ha 
conſiderably within the Year : The ſame may be ſaid of any other Place 
between the Tropics: And if the Place be upon the Equator, the Sun will 
be Vertical to ſuch Place, twice within half a Year, very nearly, in as 
much as it is but a very little above half a Year from the Equator to either 
of the Tropics and back again. But, if the given Place ſhould be under 
either of the Tropics, the Sun will be Vertical but once within the Year 3 
for tho! it is ordinarily ſaid. hat from the Sun's Departure from any Point 
in the Heavens to its return to the ſame Point again is a Year, yet in fat 
the Year is paſt; tho? it ſhould be but a ſingle Mioute ; and from Mid-day 
in the firſt Scruple of 25 to.Mid-day in the firſt Scruple of 25 again is above 
the Year; and therefore the Sun can be Vertical but once in the Year to 
any Part under either of the 'Tropics, If the given Place be out of the 
torrid Zene, as Londen, or any other Place within the temperate or frigid 


Zones, the Sun can never be Vertical to ſuch Place, becauſe it never comes 
beyond the Tropics, as was ſaid before, | 


THEOREM XXV. 


In all Places of the frigid Zones, the Sun appeareth Year without 
ſetting, for a certain Number of Days, and l for the ſame Space 
of Time: And the nearer unto, or the farther from the Pole thoſe Places 


— 


are, the longer or ſhorter is his continued Preſence in, or Abſence from 
| | Exphe 


the ſame. 


8 
Let any Part of either of the /igid Zones be brought to the Pole of the 


Horizon, 7. e. the Zenith, and the Tropic, next that Pole, will, all of it, 


appear above the Horizon ; conſequently, when the Sun is in that Tropic, 
next the elevated Pole, the Sun will not ſet for ſeveral Days; and to the 
ſame Place, when the Sun is in the oppoſite Tropic, he will totally diſ- 
a pear for as many Days ; and if the given Place be remote from the Pole, 

Number of Days, in which the Sun will conſtantly ſhine, will be fewer, 
and the nearer ſuch Place is to the Pole, the Namber of Days will be the 
greater. 


| Note, Tho' che E is, That the Sun will ſhine for ſeveral Days together, in 


any Part of the frigid Zones, it muſt be underſtood no otherwiſe, in that Latitude, 


than, as the Sun is continually going round once in 24 Hours; ſo the ſame Num- 
ber of Circles that be makes is equal to the ſame Number of Days in a far leſs La» 
. Citude, where Day and Night ſucceed each other continually : The real Truth 


being that how long ſoever the Sun continues above the Horizgn, for the ſame Time 
k mike bet ene Day iy fuck an digh Ladkteds, : 


THEOREM XXVIL 


In all Places exactly under the Arctic and Antarctic Circles, the Sun 
pears every: Year, at his greateſt Decline, from one whole Day without 
ſetting, and entirely diſappears another, RefraQtion excepted ; but daily 
riſes and ſets in thoſe Places, at all other Times as elſewhere, | 


| . Explication. POT 

let a Place be given any where, 2 under the Arctie Circle, 
which mark with Chalk, and let that Place be brought to the Pole of the 
Horizon, 2. e. let the North Pole be elevated to the Latitude of the Place: 
Next ſuppoſe the Sun in his greateſt North Declination, viz, in the firſt 
Scruple of , or juſt arrived at the Tropic of , then will the San be 
above the Horizon, for one whole Day, the oppoſite Side of the Tropie 


being juſt even with the rational Horizon. Keep the Globe in the fame 


Situation, and 4 ＋ the Sun, at the ſame Time, in his greateſt South 
Declination, vix. in the Tropic of ß, or firſt Scruple of ha Sign, it iy 
8 the Globe, that the Sun, when in that Point, will, ro the Inha- 
bitants of the Arctic Circle, _— diſappear for one Day, and no more, 
Refraction excepted as before, and all the other intervening Days he will 
riſe and ſet, at the given Place, as elſewhere, 1 


THEOREM XXVII. | 

In all Places between the Equator and the North Pole, the og Day 

and ſhorteſt Night is always, —— the Sun hath the greateſt Northern De. 

clination ; and the ſhorteſt Day and longeſt Night is, when he hath the 
greateſt Southern ination, | ; 

| | Explication. LY | 

The Sun's greateſt North Neclination (as has been before obſerved) is 


when he is in the firſt Scruple of 25 ; and when there, to all the Inhabi- 
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tants on the North Side of the Equator, the Days are longer than the 
Nights, with this Difference only, that the longeſt Day, in every Place, 
is not of the ſame Length, nor the ſhorteſt-Night, - becauſe of the Diffe- 
rences of Latitudes ; but yet in all, the Day is longer than the Night. — 


Latitude, is 16 Hours and a half, and the Night but 7 Hours anda half; 
but if the given Place be in any leſs Latitude, the longeſt Day in that La- 
. titude will not be fo long as that at Landen, and the Night will be longer: 
Alſo, if the given Place be in a ſuperior Latitude than at Londen, the 
longeſt Day will be longer than that at London, and the Night ſhorter, and 
ſo in Proportion, as any given Place is nearer to, or farther from the North 
Pole. Hence, by parity of Reaſon, to any of the Inhabitants in North 
Latitude, when the Sun is in the Tropic of VF, i. e. in his greateſt South 


one approaches to the North Pole, the ſhorteſt Day will ſhorten, and the 
longeſt Night will lengthen ; but in all, the Day will be ſhorter than the 
| Night. | e e | | of : 


THEOQREM XXVUL. 


In all Places between the Equator and the South Pole, the longeſt Day 
and ſhorteſt Night is always, when the Sun hath the greateſt Southern De- 
clination; and the ſhorteſt Day and longeſt Night, when he bath the 
greateft Northern Declinution. n 


Exrlication. + 0 


What has been ſaid in the preceding Theorem, might ſerve here alſo; 
but for fear it ſhould prove a little deſective, by referring to that; I ſhall 
obſerve that, with a little Variation, almoſt the ſame Words, that were 
uſed there, will ſerve here likewiſe. Thus, . 
Ihe Sun's greateſt South Declination (as has been beſore obſerved) is 
when he is in the firſt Scruple of ; and when there, to all the Inhabi- 
tants on the South side of the Equator, the Days are longer than the 
Nights, wich this Pifference only, tha: the longeſt Day in every Place is 
not of the ſame Length, nor the ſhorteſt Night, becauſe of the Differences 
of Latitudes; but yet in all, the Day is longer than the Night. Thus, 
for Example, the longett Day at the Eaſtern End of the Straits of Magel- 
lan, which is about 51 4, or any other Place in that Latitude, is 16 Hours 
and a half, and the ſhorteſt Night, but 7 Hours and a halſ; hut if the given 
Place be in any leſs Latitude, the longeſt Day in that Latitude will not be 
o long. as that at the Straits of Mage. lan; and the Night will be longer: 
Alf, if the given Place be in a ſuperior Latitude, than at the Straits of Ma- 
gellan, the longeſt Day will be longer than that at the ſaid Straits, and the 
Night ſhorter ; and ſo in Proportion, as any given Place is nearer to, or 
ſarther from the South Pole, Hence, by parity of Reaſon, to any of the 
Inhabitants in South Latitude, when the Sun is in the Tropic of , i. a. 
in his greateſt North Declination, the Day will be ſhorter than the Night ; 
and the nearer any one approaches to the South Pole, the ſhorteſt Day 
will ſhorten, and the longeſt: Night will lengthen; but in all, the Day will 
be ſhorter than the Night, - E . | 

THEO« 


Thus, for Example, the longeſt Day at Leudun, or any other Place in that 


-Declination, the Day will be ſhorter than the Night; and the ngarer any © 


. 
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THEOREM XXIX. 


©. 


South, during the other half, 
e e Expllicatien. 


The Equator, by Inſpection on the Globe, is placed in the Middle of 
the torrid Zone, i. e. exacꝭly between the two Tropies; conſequently, when 
the Sun is in his Meridian on the North-fide of the Equator, and a Stile 
erected perpendicular on the Equator, the Shadow of that Stile muſt be due 
South for T a Time, 2 Sun's Declination is North, which (the 
Sun's continuance in the Northern Six Signs ſomewhat longer excepted) 
is juſt halfa Year ; and the other half Year, when theDeclination is South, 
the Shadow of the fame Stile every Day, when the Suri comes to the Me- 
ridian, will be due North. | | | | 


THEOREM XXX. 


In all Places, under the Equator, there is no Meridian ſhadow on thoſe | 


two Days of the Year, when the Sun enters the Signs of and &. 


Explication. 


When the Sun is coming from the Tropic of FF, and advances towards 
the Tropic of , on the 21/ Day of March he enters the firſt Degree of 
ꝙ, and then the Sun is ſaid to be in the Equinoctial; and then alſo, in any 
Place, or eyery Place under the Line, when the Sun comes to the Meri- 
dian of that Place, it is Vertical, and conſequently, a perpendicular Stile, 
or a ſtreight Pole of the greateſt Length that can be erected, provided it 
be quite upright, will give no Shadow at all, -at the Hour of XII. When 
the Sun has paſſed the Equinoctial, and is coming back from the Tropic 
of 25 to the Equinoctial again, on the 2 ½, or 22d of Sept. he enters the 
firſt Degree of , and then the ſaid Stile or Pole (ſuppoſing it to be ſtand- 
ing) at the Hour of XII, will caſt 
being Vertical, as before. 2 4 

Nite, What is ſaid concerning the Meridional Sun in any Part of the Equator, will 
hold good in any other Part of the terrid Zone, between the two Tropics, whether 


it be North or South of the Equator, when the Sun happens to be Vertical in that 


Place, CTY 


"THEOREM. XXII. 


The nearer any Place is to, or the farther it 13 from the Equator, the 


ſhorter or longer, accordingly, is, the Meridian Shadow of a perpendi- 
cular Stile in ſuch a Place; and the nearer to, or farther from the Vertex 
of any Place, the Meridian Sun is, the ſhorter or longer will the Meri- 


„ 


! 


© In all Places under the Equator, the Meridian Shadow of a Stile, ere, 
ed perpendicular, doth caſt itſelf North, for one half of the Year, and 
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no Shadow, the Sun at that Time 
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Circle, at Noon, he-makes no Shadow, 


The farther Places are remoyed front 


( 


This is chiefly to be underſtobd of Places out of the bei Zone, either 
Northward or Southward, where the Novi Shadow is always caſt one 
Way, i. e. in North Latitude, always Northward, and in South Latitude, 
always Southward : Not, but it will hold good within the Torrid Zone 
likewiſe, but not in ſo eminent a ; de, ſome re muſt be 
dad to the Sun's Declination, becauſe the Noon Shadow of any: upright 
Stile, will lengthen and ſhorten in the ſame Place, juſt as the Sun is nearer 
10 or remoter from that Place, and this both within the Torrid Zone, and 
out of it; for it is certain, that at Lexdon, ſuch a Stile will give a 
Shadow, when the Sun is in the Tropic of M, than when he is in 
Tropic of 33. Again e F 
_ Suppoſe the Sun be ia 6s. Tropic of 8 ; in any Place under that 
| ut the farther one goes towards 
the Equator, at that Time, the Shadow will be the longer; and if any 
Place be afligned, that is, three or four Degrees farther Fell the Noon 
Shadow at that Place will be very ſhort, and yet the Place more remote 
from the Equator : Whetefore it muſt be underſtood, when the Sun is in 
the Equinoctial, and then it will hold good in every Part of the Globe, 
either North of the Line; or South of it, that the nearer any Place is to the 
Equator, the ſhorter will be the 8 
it will be the longer. 


THEOREM MA. 


th 
between the due Eaſt or Weſt Points of e Horizon, and the Center of 
the Sun at his filing or ſetting. And the greateſt, thoſe on which the Sun 
riſeth and ſetteth on the Days of the Summer and Winter Solftices, - 


That the Sun's Amplitude is greatelt at the Solſtices, is evident from 
railing the Pole, whether North or South (ſuppoſe London in Latitude 310 
32/ Ny) and then bringing the two ſolſticial Points, viz. £8 and Vf to the 
Horizon; in this Caſe tis very Jo, that the Atiplitude in both Reſpects, 
can be no larger in that Latitude, becaiiſe the Sun cannot ge beyond thoſe 
two Points. If you travel Southward, the Amplitude will be leſs, be- 
cauſe the Pole being elevated to the Latitude of that Place, the ſolſticial 
Points will be nearer to the Eaſt and Weſt Points. If you travel North- 
ward of London, and thereby increaſe your Latitude to (ſuppoſe) 669, the 
Summer Solfticial Point, or firft Scruple of 28, will, by the Rotation of 
the Globe, be depreffed juft below the Horizon, #nd confequently the Sun 
riſes in that Latitude very little Eaſtward of the North Point, and ſets 


of Latitude, the greater is the Sun's place, or that Arch, contained 


very little Weſtward of it: The Winter Solflicial Point, or frſt Serupte 


of , in the ſame Latitude, will be juſt above the Horizon ; conſequently 


the Sun will riſe very little Eaſtward of the South Point, and ſet very little 


Weſtward of it. In the firſt, the Day will be upwards of 23 Hours hy 


hadow, and the farther one is from it, 


1e Equator, bet farpatting 662 
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and the laſt not an Hour. If you travel farther North, (uppole) 709, 
the Sun has no Amplitude at all, becauſe he does not ſet in the Summer, 
in that Latitude, for ſeveral Days, and ip the Winter, be never riſes for 
as many. The ſame will hold good, when the Sun is in any other Point 


of the Ecliptic, whether the Declinatien be North or South. 


| THEOREM XXL _ 

in all Places lying under the fame Semicirele of the Meridian, the 
Hours, both of Day and Night, are always the ſame in one as in the other. 
| 5 Explication. 


This is evident from any of the Meridional Lines: For if you make 
choice of any Meridian, let the Index of the horary Circle ſtand at what 
Hour you pleaſe to ſet it, that Hour is the ſame to all Places, lying under 
that idian ; i. . When it is Noon in one Place, it is Noon in all; 
and when it is Midnight in one Place, it is Midnight in all, and fo of all 
the intermediate Hours, Laps 


THEOREM XXXIV. ö 
In all Places, boch of the Northern and Southern Hemiſpbetes, that 
net 


lie under oppoſe Parallels of Latitude, the Seaſons of the Vear are 
the ſame in one as in che other. 


82 


| This Trees halds good in the moſt eminent Degree in the temperate 


Zonez ; not but that it carries ſome Weight with it, even in the Tarrid 


Zope, where it is always Summer, and in the frigid Zones, where it is al | 


ways Winter. | | 

| 1. In the temperate Zones, 

Let London, in Lat. 51 32“ N. be given for one Place, and its Ai ce, 
or Place of like Latitude, on-the ſame Meridian-South, be given for ano- 
ther: It is evident from common Experience, that when it is Summer in 
the North Latitude, it is Winter in the South Latitude, and the con- 
wo ; and this is owing to the-Sun's Declination, either North or South ; 

e two Seaſans changing accordipg as he moves from one Tropic ta the 
other: And for this Reaſon alſo, it is, that ngen Day with ane Place 
is the ſhorteſt with the other: Vet it muſt be under „that when the 
Sun gets half Way in his receding from either Tropic, or is in the Equi- 
noctial, the Seaſon at that Time is the ſame, or nearly ſo, in both Places; 


i. e. it is neither Winter nor Summer, but between, or the Beginning of 


both, and the Length of the Day the fame with both. I, in . 
given Latitudes, inſtead of Autiæci, a Place in ane Parallel he made Au- 
tedes ta the other, there will ariſe another Difference, ta wit. of the Times 
added to thoſe beſore mentioned; becauſe, when it is Noon Day in one, it 


will be Mid-Night in tha other ; and ſo of any other Hour, whatever it 


is of the Day, in one Place, is will he the ſame Hour of the Night in che 


2. 
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2. In the torrid Zone. | HFA 
Let one Place be given in 20% N. Latitude, at Pleaſure ; its Fntizc} 
will then be on the ſame Meridian in 20% S. Latitude. However, tho' 
the Hour of the Day and Night will be the ſame in both Places, yet the 
Length of the Day will not be the ſame to both, at the ſame Time ; and 
the longeſt Day with one, will be the ſhorteſt Day with the other, as in 
the temperate Zones And tho! neither Froſt, nor Snow are found in this 
Zone; yet there is a ſenſible Difference between the Sun's being firſt in one 
Declination and then in another; and there will alſo be a diverſity of wet 
and dry Seaſons, and of windy and calmer Weather, If any two Places 
in the Parallels juſt mentioned, be made Antipodes to each other, there will 
be the ſame Difference of Day and Night, and particular Hour, as in the 
| temper ate Zones. | | | * | | 


„ 


3. In the frigid Zones, 


Here it is always Froſt and Snow ; yet the Degrees of Cold are not ſo 
interiſe, when the Sun is above the Horizon, as when he is below it ; con- 
ſequently, tho' it is Winter in both Zones at the ſame Time, yet in all 
8 that rigid Zone, which is enlightened by the Sun, is not fo 
ſeverely Cold as the other frigid Zone, which is buried in _ Not- 
withſtanding, - it is affirmed by ſome, that the two Poles, in their turns, 
are the hotteſt Places on the Globe, becauſe they have each of them, half 

a Year continual Day: But Capt. Phipps, who went to explore the North ' 
Pole, has made it appear to the Contrary ; fince he was not able to get 
there, thro” the large Quantity of Ice. If, therefore, two Places within 
the frigid Zones, marked at Pleaſure, be made Antizci to each other, they 
will, tho” at that Diſtance, have the ſame Meridian, but the Day of one, 
+ will be longer than the Day of the other, if it ſhould happen to be Day 
at both Places, at the ſame Time, except, when the. Sun 1s in the Equi- 
noctial, as aforeſaid. If any two given Places in the frigid Zones be made 
Antipodes to each other, the Difference of Day and Night, Hour of the 
Day, and Hour of the Night will be the ſame, as mentioned in the tempe- 


rate Zonen. 


THEOREM XXXV. 


In all Places, ſituate in a parallel Sphere, the Circle of the Sun's diur- 
nal Motion, runs always Parallel, or very nearly ſo, to the reſpective Ho- 
| rizons of ſuch Places. | 


Explication. "7M . 

This can be underſtood only of the two Poles, all other Places between 
them and the Equator, making an oblique Sphere; and that the Sun runs 
nearly Parallel to the Horizon, in his diurnal Motion is plain from Senſe; 
and if the Globe be truſted to, in this Caſe, it will appear, by one or more 
Rotations of it, that the Sun is exactly Parallel to the Horizon. Thus, 
rectify the Globe for the North Pole; next fix upon any Point in the 
Ecliptic, that is above the Horizon, for the Sun's Place, and mark = 
en 


c % 


( 105 ,) 


chen turn the Globe about, as many Times as you pleaſe, and that Point 


will never get higher or lower, but always run exactly Parallel to the Ho- 
rizon: But this, however it may appear, is not ſtrictly true; for the Sun, 
as he moves from one Degree in the Ecliptic to another, in his Paſſage 
from one Tropic to the other, always makes a ſpiral Line; and in his re- 
turn from either Tropic, eroſſes every one of thoſe Spirals, till he arrives 
at the other Tropic again, and then goes on, in the ſame Spirals, crofling 


and recrofling each other as before. This may be made appear very clear- 


ly, by turning a Thread progreſſively round a Stick, at equal Diſtances, 
and c bringing that Thread back again in the ſame progreſſive Manner, 
which will repreſent the Sun's Motion, as evidently, as any one thing elſe. 


7 5 THEOREM XXXVI. 


In all Places, fituated in a right 2 the Circle of the Sun's diurnal 


Motion is perpendicular, or nearly ſo, to the reſpective Horizons of ſuch 
9 a: Explication. | ö 0 

No Place can make a right Sphere, but ſuch as is upon or under the 
Line : .conſequently, every Place under the Line, makes a right Sphere ; 
as has been explained very largely in former Theorems and Problems. In 
the next Place, that the Sun makes a ſpiral Line, as he paſſes from one 
Tropic to the other, has been made to appear very plainly, in the laſt 
Theorem ; and therefore, tho? it be commonly aſſerted, that (in a right 
Sphere) the Circle of the Sun's Motion is perpendicular to every Horizon 
in that Sphere, yet ſuch Aſſertion is not ſtrictly true; for as the Sun makes 
Spirals 'continually to and from each Tropic, as obſerved before, thoſe 


Spirals muſt admit of ſome Obliquity, tho? it may be ſmall, and therefore 


cannot be at right Angles with the Horizon. However, as thoſe Spirals 
come very near to ſo many Perpendiculars, every Circle of the Sun's Mo- 
tion is commonly aſſerted to be, as abovementioned, perpendicular to 
every Horizon of a right Sphere, __ 2 | 
THEOREM. XXXVIL 


Ia all Places, fituated in an oblique Sphere, the Circle of the Sun's 


diurnal Motion is always oblique unto, or cutteth the Horizon of ſuch 


Places, at unequal Angles. | 
I Explication. | 
Let four Places be given at Pleaſure, in the Latitudes of 300, 400, 500, 
and 60® North, and mark them on the Globe with Chalk. Next, fix upon 
fome Point of the Ecliptic, for the Sun's Place, which ſuppoſe 26® of n, 
and mark it with Chalk alſo: If the North Pole be elevated to the ſeveral 
iven Latitudes ; and at each Elevation, if the Sun's Place be brought to 


Eaſtern and Weſtern Horizons, it will be very Viſible, that the Sun 
not only both riſes and ſets obliquely to the Horizons of thoſe ſeveral La- 


- titudes, but that the farther thoſe are North, the greater is the Obliquity, 


and conſequently, the Circle of the Sun's diurnal Motion, muſt cut the 
Horizon at unequal Angles in thoſe Latitudes © 1 8 
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THEOREM MU. 


I the Difference of Longitude in to Places be zuſt 159, the People 
- reſiding in the Eaſt, will reckon the Time of Day ſooner by one Hour than 


thoſe in the Weſt. If the Difference of Longitude be 30®, they will 
teckon two Hours ſooner ; if 455, three Hours; and if 60%, then four 
Hours. 5 .I | 
This will be found very eaſy, if it be conſidered, that the Equator ip 
divided into 360® ; Next, that this od 6 being divided by __ 
which are the Hours in one natural Day, the Quotient will give 15 for. 
one Hour. Now, let two Places be agreed on at Pleaſure, and marked, 
whoſe Difference of Longitude is juſt +5® (without any regard to the Lati- 
tude) bring the firſt to he brazen Meridian, -and put the Index to XII, 
(or any other Hour, if it be liked better) then bring the next Place,-whoſe 
Longitude is 15 Eaſterly, to the Meridian; look upon the Index, aid 
ou will ſee, that the ſecond ory is then one Hour before the firſt Place: 
i you fix upon another Place, whoſe Longitude is 30® Eaſterly of the firſt, 
and bring it to the Meridian, you will find by the Index, that the Place, 
whoſe Longitude is 30“ Eaftward of the firſt, is two Hours ſooner : Fix 
upon another, whoſe Longitude is 45% Eaſtward of the firſt, and bring it 
to the Meridian, and then you will find by the Index, that ſuch Place is 
earlier in Tithe by three Hours: And, if you mark a Place in 60 Longi- 
tude, and hring it to the Meridian, ſuch Place will then be four Hours 
fooner in Time than the firſt ; that is, the Sun will riſe ſooner, come to 


the Meridian ſooner, and ſet ſooner to the Eaſtern Inhahi 
Nate, By reckoning the like Degrees Weſtward, far every . 


their Time of the Day, one Hour later than In the Eaſt z and ſo in Proꝑot 
tion for any Number of Degrees, AI 15% et, x 


THEOREM XXX: 


If a Ship ſets out from any Part, and ſteering Eaſtward, doth enti 
ſurround the Globe of the Earth, the People of the ſaid Ship in reckon- 


ing their Time, will gain ane Day compleatly at their Return; or count 


one Day more than thoſe reſiding at the ſaid Port: If Weſtward, they will 


loſe one Day, or reckon one Day leſs. © 

|  Explication. | 

* If it be conſidered, that when a Ship Wer comes ſac 
to her Noon- day, and conſequently, the 3 if the faid 
Ship was at a Stand, it will be very evident, that the People. in that, S 
muſt, at the long run, be a Day ſorwarder in their Reckoging, than tho 
People from whence they ſet out; nor can it be otherwiſe, becauſe ta 


People in ſuch failing Ship, the Day is always ſhorter, than it is. to the Jn» 


* 
OY 7 , 1 


labitants at Reſt; and by thus bringing the Sun to his Meridian ev 
Day in leſs than 24 Hours, and —— ortening every D. 1 
OT wan IM = 


| C17) 
mult of neceſſity, make an Alteration in the Time of the Day, compared 
with thoſe Inhabitants, from whence the Ship ſet out at firſt ; and, by con- 
W 1 7 x one whole Day at leaſt, in the Circumference of the Globe. 
* If the ſaid Ship ſhould fail Weſterly, the Caſe would be juſt the reverſe 
becauſe every Day would be lengthened, and every Meridional Sun would 
be more than 24 Hours diſtant, Thus, by 1 the Day longer to ſuch 


Ship in Motion, than to the Perſons at Reft, ſome Time muſt be loſt every 
Day to the Inhabitants in ſuch moving Ship ; and at laſt, in one Circum- 
ference of the Globe, there muſt be a Day loſt ; that is, the People in the 


Ship, when arrive at the Place from whence they firſt departed, would 
2 behind in their Reckoning. | 


THEOREM XL, 


If two Ships ſet out from the ſame Port, at the ſame Time, and boch 
ſurround the Globe of the Earth, one ſteering Eaſt, and the other Weſt, 
they will differ in reckoning their Time two compleat Days at their 
Return, ſuppoſing they arrive on the ſame Day. r 


Explication. FOE. 

From what was ſaid in the Explication of the preceding Theorem, it cannot 
* to conceive how two Ships, ſailing both from one Port, the one 
and the other Weſt, when they meet again, that they ſhould differ, 

in their reckoning of Time two compleat Days. For if the Ship that 
fails Eaſt, gets a Day forward of true Time, by her ſhortening the Days 
every Day ſhe fails; and if the Ship, that fails Weſt loſes a Day, or is a 
Day backward of true Time, by her lengthening the Days every Day ſhe 
fails, then thoſe twq Ships muſt of neceſſity, differ in their Account of Time, 


two compleat Days; z. e. ſu poling the true Time of meeting to be June 
the 20/4, the Ship that failed! aſt, will, at the End of her Reckoning have 


oy 21/, and the Ship that ſailed Weſt, will haye Juze the 197b, at the 


of her Reckoning. 


THEOREM XLII. 

It ſeveral Ships ſet out from the ſame Port, either at the ſame or dif- 

ferent Times, and do all furround the Globe of the Earth, ſome ſteering 

due South, and others due North, and arrive again at the ſame Port, the 

reſpettive People of thoſe ſeveral by at their Return, will not differ 
im 


from one another in reckoning their Time, nor from thoſe who reſide at 
the ſaid Port, | 7 | 


Explication. 


The ſame Meridian keeps the ſame Hours of the Day: And were 
any Number of Ships to ſail, ſome due North and others due South, the 
pective Hours of the Day will be the ſame to them all; and were they 
to ſurround the Globe a thouſand Times, the reſpective Days and the 


Hours of the Day would be the ſame to them all, when they meet again; 


For having never altered their Longitude, they cannot differ in TIS 
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but the Hours are the ſame to them all in their reſpective Latitudes, whe- 
ther it be Mid-day, Mid-night, or any other intermediate Hour ; except 


in the Caſe of oppoſite Meridians, and then when it is Mid-day in _ 


*tis Mid- night in the other, but this makes no Difference at the Time o 
meeting again. | AE e 32 25 | 


* 
* 


1 HE OK R M XD. 


I two Ships ſet out from different Places, ſuppoſe Londen and Gibraltar, 


and both ſail, by an Angle of Poſition with the Meridian, that is, upon a 
great Circle, due Eaſt, thoſe Ships will not fail in parallel Lines, but thoſe 
Lines will interſe& each other, and meet in an Angle. * $9 


Og Explication. 
Bring London to the Zenith, and fix the * —— of Altitude over it 


due Eaſt; then by the Side of it draw a fine Chalk. line. Next, bring G#- 
braltar to the Zenith, and fix the Quadrant of Altitude due Eaſt over that 


alſo: then draw a fine Line with Chalk, by the Side of it; fo ſhall an 


Angle be made by theſe two Lines cutting each other. 


THEOREM XLII. W ee 


The Zenith of every Place is in the Pole af its on rational Horizon ; 
being every Way juſt 90*® from it. ge | | 


Elevate the Pole to the Latitude of the Place given (ſuppoſe London} 
and bring that Place to the Meridian, then fix the Globe. Next, place 
the Quadrant of Altitude in the Zenith; i. e. over the given Place: 
Then, if the Quadrant of Altitude be turned quite round, it will appear, 
that the Zenith of the Place given, is juſt go® from the rational Horizon, 

This is further evident, from common Obſervation, by any Quadrant, 
where the Line paſſing thro? the firſt Degress when properly held, points 
dire&ly upwards, and the Line paſſing thro? the goth Degree is lel to 
the Horizon: Conſequently, as every Pole is 90? from its own Horizon; 
ſo the Zenith of any Place muſt be in the Pole of the Horizon of the ſame 
Place. In ſhort, the Zenith or Vertex of any Place, is the very Pole of 
the Horizon of that Place; for the Pole of every great Circle is go? diſtant 
therefrom : The Horizon is a great Circle, the Zenith is always go® diſ- 
tant from the Horizon, therefore, the Pole of the Horizon and the Zenith 
are co-incident, and Sy nonimous. 


THEOREM XLIV. 


\ The North and South Points have theig Terminations, but the Eat 
and Weſt have none. 


Explication. 


( 109 
Explication. 


If a Traveller paſſes on a Meridian, due Notth, till he arrives at the 
North Pole, he will be at the greateſt Latitude; but, if he continues tra. 
velling from thence on the ſame, or any other Meridian, he will then de. 
creaſe his Latitude and go full South. And if he ftill goes on, and croſſes 
the Line, he will then change his Latitude, North into South, and increaſe 
it Southwatds, till he arrives at the South Pole, where will be his greateſt 
South Latitude; and it he paſſes from thence, his Latitude will again de- 
creaſe, and by ſurrounding the Globe he will change North Latitude into 
South, and South into North, by which it will evidently appear, that the 
North and South Points have their Terminations, which muſt be at the 
Poles of the World But, if a Traveller {ets out any where, and goes due 
Eaſt, tho' he ſhould go round the Globe a Thouſand Times, he will ſtill 
be going on Eaſt, without ever __ able to change it into the Weſt, 
while he continues on the ſame ; the like, if a Traveller goes due Weſt. 


THEOREM XLV. 
hoy: Place, to its own Inhabitants, ſeems uppermoſt on the Globe of 


the Ear 
Explication, 

It is a known Maxim, in Philoſophy, that every Thing naturally inclines 
to its own Center : Now the Earth being round, and Mankind being ſome 
on one Side of the Globe, and ſome on the other (and as it were ſome on 
the Top of it, and ſome at the Bottom of it, having Feet to Feet) makes 
nothing againſt this: for by the univerſal Law of Nature, whatever is 
Earthly, will incline to the All Bodies attract each other, in Pro- 
portion to the Quantity of Matter they contain. By this Law of Attrac- 
tion or Gravity, impreſſed by the Great Creator of the Univerſe, the 
Planets are retained in their Orbits, and the Solar Syſtem conſerved. It 
is by Attraction and Coheſion, that the Parts and Particles of every Body 
pnite with each other, and all tend to the Center, that is the Center of 
Gravity: Hence, upward and downward, are only relative Terms with 
us, as they Reſpect the Heavens, or the Center of Gravity in the Earth: 
And therefore, whatever is farther removed from that Center, than we 
ourſelves are, is ſaid to be upwards ; and whatever is nearer the ſaid Center, 
is expreſſed to be downwards. Hence, our Antipodes, are on the Top of 
the Globe, as well as we, and have as much Right to think ſo, and be ſo: 
For they have the ſame Heavens for their Canopy, and the ſame Center of 
Gravity under their Feet, that we have; and this is the very ſame Thin 
with us: And therefore, it is found by Experience, that let a Man trave 
where he will, he always imagines himſelf, at the uppermoſt Part of the 
Globe of the Earth : Moreover, whether a Man travels or not, by the Earth's 
Rotation on its own Axis, as well as in its Orbit, he, and al the World 
change their Situation, with Reſpect to the Heavens; and are, _— 
to the common Expreſſion, ſometimes Heads v s, ſometimes Heads 


downwards, and ſometimes ſideways ; tho each Man appears to himſelf 


to be always uppermoſt, 
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A now and complete 


DESCRIPTION 


Of the TrRARESTRIAL and CEIESTIAI. 


GL Oo B E S. 


With h their feveral Uſes, 
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PART VI. 


9 88 
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—_ 


Containing a further Uſe of the Terreſtrial GLOBE, 
exemplified in 56 Paradoxes, or certain infallible Truths, 
expreſſed in Terms ſeemingly contradictory and incon- 
ſiſtent ; with their Solutions, diſtinguiſhed into Geogra- 
pbical, Philoſophical and Aftronemical ; very neceſſary to- 
wards a thorough underſtanding the Diſpoſition of the 


_ _ E e e GLOBE. | 


\ * 2 * 2 


Nn 9 „ — —— wad 4. Ao — — _ 


1. GEOGRAPHICAL PAR{DOXES. 


PARADOX I. 


HERE are two remarkable Places on che Globe of the Earth, in 
which there is only one Day and one Night, throughout the whole 


Year, | 
Theſe two Places, we the two Poles of the World, viz, the North Pole, 
and the South Pole ; in both 


in 
round about; at the North Pal Pole from the Left-hand. to the Right; and at 
the South, Pole from. the Ri enn th Places 
(but e fix M nearly, above the Horizon, making one 
entire Day, and, the next fix, Months 


cates Night, 


PARA- 


Fad 
po 
* 
Jl 
"= 
4 
et 
2 
1 - 
$. 
1 
1 
ty 
* 
7% 
1 
1 
2 
i - 
I 
1 
4 = 
4a 1 
4 
1 
1 
5 = 
| 
- 
1 
5 * 
* 
4 
. 
. 
* 
4 
"4 k 
4 9 
* 
„ 
Y 
8 ö 
1 
4 
1 
; 
£ 
f 
1 
% 
= 
4 
7 
s 
- 
1 
yet 
FE 
o 
p 7 
1 
TY 
TY 
& *” 
ay 
: 
5 
: 
1 
5 
: 
- 
7 
4 
* 
55 
2 
= 
* 
1 
7 
A 
4 
438 
1 
f 
I 
3 
0 
HR 
. 
{ 
1 
WW 
1 
* 
. 
: 


th which Places, the Sun is continually. going 


\ 

\ 
7 * ee 
De. rr 


— 


1 = 
—_— — * — TS 1 x = £ a oy — _ 2 
n fi l r en hd 8 8 
S 3 


4 
1 


— 
———ͤ —— 
n _ 8 _ 


n 


2 - 24 - 
r 


8 © 


*— 


" . — . 
n a 


— 


— 
. 
— ——— 


— — 2 
2 —— 


ͤv—üͤ— IE eee . — ————— 


= 


— — : 
P et ea LE Sou 


2 Ss 14 


> « — * + 
— — — 
b r 2 ä 
1]... on en ae. ee Tens. ee SS 


rs > ere 
——— — — 
pou — — 


CT IO == 
r 


= — — — 
* — 5 


E , oe 
—— 


„ 8 


4 
. * f 
PF * 5 - . * 71 
4 : 4 112 9 % 
A 12 . 5 * 
PI AA RADO xX W 
11 | #7 C * 


” #1 1 , 1 N . 2 5 4 . 3 FA . 
There are ſome Places on the Earth, in which it is neither Day not 


Night, at a certain Time of the Year, for the Space of 24 Hours. 


| Solution, ; | 
At 66®, North or South Latitude, when the Sun is in the oppoſite Tro- 
ic, he will then be ſo fx gu ue below * Horizon, as to admit of 
ilight only fof 24 Hours, or thereabout, during which Time it cannot 
de called Day, becauſe the Sun will be then but juſt below the Horizon; 


andi it cannot be called Night, becauſe, tho? the Sun is then below the 
Horizon, yet not low enough to occaſion Darkneſs in that Latitude.— 
rt 


Therefore, elevate the North Pole to 66%, and the Sun being then in the 
Tropic of H, will be juſt below the Horizon, where he cannot ſtay long, 
but muſt be above the Horizon preſently. re hb 4c 


There are two certain Places on the Globe, where it is neither Day nor 


Night, twice a Year, for 53 Days together. 
At the two Poles of the World; when once the Sun is depreſſed below 
the Horizon, it ceaſes to be Day: And as the Sun makes a ſpiral Line; ſo 


every 24 Hours he-becomes more and more depreſſed below the Horizon, 
from the 21 Day of Sch. when he enters <>, till the 145 Day of Nov. 


| | > N 
” 2 4 


and again, from the 23 Day of Jan. to the 21/ Day of Mar. at the North 


Pole; and from the 21/f Day of Mar. when he enters ꝙ to the 1375 Day 
of May, and again, from the 31 Day of Jul to the 21 of Sepr. at the 
South Pole, in all which Time, he then is not above 18 ow the Ho- 
rizon; and therefore, from the Time that the Sun firſt appears; at either 
Pole, to the Time that he gets 18 below the Horizon to his Ap 
again, at either Pole, it is'neither Day nor Night, but Twilight. 


| 11 PAR AD OK::1V; >: 573 3 © 
There is a certain Place on the Globe, of a conſiderable Southern La- 
titude, that hath both the greateſt and leaſt Degree of Longitude. © | 


. * Solution. ; r | 1 
Wherever Longitude begins, there it ends: fo that if Zondon be reck- 


oned quite round the Globe, the ending of the 3600, and the beginnin 
of the firſt Degree are exactly at the * 


"fame Point, And this hol en 
whether the Place be in North or South Latitude, hecauſe the Differences 
of Latitudes make no Difference, with . to the firſt and laſt Degree 
of Longitude, which are always reckoned on the Equatoo. 
Note, This holds good, according to the old Way of reckoning Longrtudein England ; 

þut not now, 25 the Longitade ends at 380* both Ways, PARA 


anin Er. .cCO8 


a- 


dian, and all 


and Latitude. _ 


1 
PARADOX v. : 
joy There are three remarkable Places on the Globe of | the Earth chat 


differ, both in Longitude and Latitude, and yet all lie under the fame 


G RT 


. Any three Places under the ſame Meridian muſt differ in Latitude; and 
that t 


Or, , . 
It may be underſtood of the artificial Globe and brazen Meridian only, 
where one of the three Places may be in 50 North Latitude and 200 


Eaſt Longitude ; the ſecond under the North Pole, wiz.. go? North, and 


Longitude oo; and the third may be in 20% North Latitude, and 160? 
Weft Longitude. Thus will the three Places lie under the brazen Meri- 
them. differ in Latitude and Longitude, 


112 PARADOX. VI. 


There are three remarkable Places on the Continent of Europe, that 
lie under three different, Meridian, and yet all agree both in Longitude 


#5 Þ 


1 


Flor three Places to lie under different Meridians, and be all of the fame 


Latitude, may very well agree, becauſe they muſt all lie under the ſame 
Parallel of Latitude; but to agree, all of them, in Longitude likewiſe, 
can be no otherwiſe, than by each Place fixing the firſt Meridian, any equal 


Number of Degrees to the Eaſt or Weſt of each other. Thus, if one of 


them fixes the firſt Meridian at London, the ſecond 10® Eaftward of Londen, 
and the third 20 Eaſtward of London; and their Meridional Diſtance from 
each other be 10%, and each of them 200 diſtant from its own- firſt Meri- 
dian, they will all be 20? Eaſt Longitude, according to their own Rec- 
konings, tho? they differ one from another. Or, according to ſome, it 
may be but a meer Quibble ; for althoꝰ the Latitude and Longitude of each 
Place may be different, yet all may agree, that thoſe Latitudes and Lon- 
gitudes are right. | | 


PARADOX VI. 


There is a particular Place on the Earth, where the Winds, though 
veering round the Compaſs, do always blow from the North Point. 


ey alſo differ in Longitude muſt ariſe from each Place, making its 
Arit'Meridian different from each of che reſt. 


Q Solution, 
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* 
4 


js can be no where elſe, but at the South Pole. For, if a Man be 
2 to ſtand directiy under that Pole, whether the Wind blows in his 
'Face, or on his Back, or on either Side of him, tis all one; for as it can 


come from no other Point than the North, it muſt be a North Wind, 


Note, The like may be ſaid at the North Pole, where the Wind always blows from 
the South Point, | 
eee e ne 
There are divers Places i the Continent of Africa, and in the Tlands 
of Sumatra and Borneo, where a certain kind of Sun-dial being duly fixed, 


the Gnomon thereof will caft no Shadow at all, during fev Seaſons of , 
the Year; and yet the exact Time of the Day be known thereby. 
e 5 ” ; . Sal. | f | 
Not only in the Iſlands of Sumatra and Borneo, or any other particular 
Place in Africa, but in every Place within the 7orrid Zone, where the Sun 


is Vertical, it will, at that Time, caſt no Shadow. Hence, if an Hori- 
zontal-Equinoctial-Dial be fixed, according to the Latitude of the Place, 


- when the Sun is Vertical, the Gnomon will caſt no Shadow at all: And 


as this is always when the Sun is in the Meridian, it can be at no other 
Time than at XII at Noon. a Os 


| PARADOX IK, | 
There is a certain Iſland in the Arlantic Ocean, which being deſcried by 


a Ship, twelve Leagues diſtant, by Eſtimation, and bearing due Eaſt of 


the ſaid Ship, the true Courſe for hitting the fajd Ifland, is to ſteer fix 


Leagues due Eaft, and as many due Welt, 


- This-is to be underſtood in Part concerning Longitude, and not of the 
Points of the Compaſs altogether ; and can be reſolved no otherwiſe, than 
- when the firſt Meridian to be exactly in the Mid-way, between 
the {aid Ship and Ifland. en, ſuppoſi 


the ſaid Ship to be fix Leagues 


Weſtward of the firſt Meridian, ſhe muſt thoſd fix Leagues due Weſt, 


i. e. Weſt 1 — the Longitude, Weſt into 
_ Eaft, ſhe'muſt ſteer the next fix Le gues ne Eaſt, both er r 


alſo, according to the Point of the iſs to make the ſaid : 


| PARADO X X. 
There is a noted Place in the great Atlantic Ocean, where a briſk Le- 


. pant'is abſolutely the beſt Wind, for a Ship, that is to ſhape a due Eaſt 


Courſe, and yet ſhe ſhall ſtill go beſort it. 


Solution. 


( us ) 
1, It muſt be underſtood, that a Levant is an Eaſt Wind. : 
e. If the Place to which the faid Ship is to ſail, be due Eaſt of the P 
To be failed from, then may it be ſaid, that the Ship is to ſhape her Cour 
due Eaft, But, as the Ship cannot fail in that manner (it being over Land 
but may do it the contrary Way, tho” it be a rent Way farther about, 
ſhe may then ſhape her Courſe due Weſt, and fail before the Wind, till 
the gains her intended Port. | 
Suppoſe, for Example, a Ship to be on the Line, in 95* Weſt Longi- 
tude, and-is to fail to Prines Iland, which is à little Iſland, about one De- 
ree Northward of the Line, in 9 Eaſt Longitude; at the ſame Time, 
let it be imagined, that there is a briſk” Eaſt Wind, blowing quite round 
the Globe: By the Globe, it will appear, that the Ship ſhould ſhape her 
Courſe due Eaft ; but, as ſhe cannot fail directly againſt the Wind, ſhe 
muſt ſail Weſt, and by that means go before the Wind. Thus, will the 
Ship accompliſh her page, by failing due Weſt, tho* the Place the is 
ſailing to lies due Eaſt of the Place the ſailed from. Or, 
It may be underſtood of any particular Harbour, that requires an Eaſt 
Wind to bring any Ship out of it ; though when the gets out of it, ſhe 
muſt ſhape her Courſe dye Eaſt to gain her intended Port. 


PARADOX XI. 


There is a remarkable River on he Continent of Europe, over which is 
a Bridge, of ſuch a Breadth, that above 3000 Men, abreaſt, may paſs 
along upon the ſame, and that without crowding one another in the leaſt, 


Solution. 


/ 


This may be underſtood two Ways. | 

1. It is well known, that ſeveral Rivers run under-ground for a long 
Way: And, if the ſeveral Tracts of Ground covering ſuch Rivers be of 
lowed, in this Caſe, for Bridges, 3000 Men, and more, abreaſt, may 
paſs over them very eaſily. Ys 

2. If any ordinary Bridge bs underſtood ; it will hold good this Way 
too, if the Men paſſing over it go Sideways, becauſe they will then be a+ 
breaſt, tho? they go not ſtraight forward, as in the firſt Caſe, | 


PARADOX XI. 


There are ten Places of the Earth, diſtant from one another 300 Milgs 
and upwards,” and yet none of them hath either Latitude or Longitude, | 


Solution. 


This may be underſtood two Ways. | | 
1. If thoſe Places be underſtood on the Surface of the Earth, they muſt 
be all of them upon the Equator, and then they can have no Latitude: 
And if every one fixes the ſirſt Meridian at his own Place, they can have 
no Longituce likewiſe, 
, Qz 2. If 
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2. If they be underſtood within the Earth, and not upon it (becauſe 


Latitude and Longitude, in fact, belong only to the Surface of it) vou may 
conceive an imaginary Line, either by way of Diameter, or Arch of a 
Circle, drawn any where thro? the Body of the Earth, and to run thro* 


the 8 ten Places; thoſe Places then will have neither Latitude nor Long 
: gilude, | - ; | 


JJ ae ee 
There are two diſtinct Places of the Earth, lying under the fame Meri- 


dian. whoſe Difference of Latitude is 60®, and yet the true Diſtance be- 
tween thoſe Places doth not really ſurpaſs 60 Geographical Miles. f 


Solution. 
The two ſuppoſed Places, as above, being of the Earth, and not upon 


the Earth, implies that they muſt be within the Earth: Conceive, then, 


an Angle, whoſe angular Point is at the Center of the Earth ; one Side 
ſtretching itſelſ to the Surſace of it any where at the Equator, the other 
to 60 of Latitude; the Diſtance between theſe two Points, will then be 
60 x 60 = 3600 Miles: But if the Idea be carried along the ſame Lines 
towards the Center, and an Arch of a Circle be ſuppoſed to be made at 
ſuch a Diſtance from the Center, as ſhall bring ſuch two Places within 60 
Miles of each other, the Latitude of ſuch two Places, will be the ſame 


+. 


with thoſe upon the Surface of the be of the Earth aſoreſaid. 125 


PARADOX XIV. 


There are two diſtin Places of the Earth, lying under the Equator, 
whoſe Difference of Longitude is completely 86® f.; and yet the true 
Diſtance between theſe two Places is not full 86 Geographical Miles. 


* yy Solutron. 


This is ſomething relative to the Solytion of the laſt Paradox : For, if 
an Angle be imagined to be made at the Center of the Earth, and one Side 
of it extending itſelf from the Center to the Equator, where Longitude 


begins, and the other to 86® of Longitude on the Equator alſo, theſe 


two Points on the Surface of the Earth, will be 86 x 60 + 30 2 5150 
Miles diſtant : But if the Idea be carried along the ſaid two Lines towards 
the Center, and an Arch of a Circle be imagined to be drawn from one 
Side to the other, ſo as to bring ſuch two Places within 86 Geographical 


Miles, or leſs; ſuch two Places will be of the ſame Longitude, within the 


Globe of the Earth, as thoſe two upon it, and have the ſame Difference gf 
Longitude. + | : WR 


PARADOX XV. | 
There are three diſtin& Places of the Earth, all differing both in Lon- 
gitude and Latitude, and diſtant from each other 2000 Miles complete, 
and yet they do all bear upon one and the ſame Point of the Compals. 
| ; ' NES | Solution. 


* 
a r 


- ( — 117 . d] 
This may be underſtood two Ways. | 
1. With Reſpect to the Poles : All Places are South of the North Pole, 


and all Places are North of the South Pole, be the Latitude, Longitude, 
or Diſtance of each what it will. £1619 
2. With Regard to the Spiral, Loxodrome, or Rumb Line, made by a 
Ship, or Perſon travelling on any one Point of the Compaſs, between the 
Cardinals, which ſuppoſe S. E. from Madrid 2000 Miles, the ſecond Place 
will be S. E. of the firſt, and differ both in Longitude and Latitude from 


Madrid; and if he travel 2000 Miles more on the ſame Rumb, the third 


Place will be S. E. of the ſecond, ye: differ both in Longitude and Lati- 
tude from them both. : 


PARADOX XVI. 


There are three diſtin Places on the Continent of Europe, equidiſtant 
from one another (they making a true Equilateral Triangle, each of whoſe 
Sides doth conſiſt of 10co Miles) and yet there is a fourth Place fo ſituated 
in Reſpect of the other three, that a Man may travel on Fo& from it to 
any of them, in the Space of one artificial Day, at a certain Time of the 
Lear; and that withoyt the leaſt Hurry or Fatigue whatſoever. 


| Solution. 


The three Places abovementioned muſt be on the Continent, near the 
North Pole; two of them in the higheſt Latitude that can be on ſuch 
Continent, and the third in a leſs Degree; the fourth being fixed in the 
Center of the aforenamed Places, makes the Diſtance between that and 
either of the other three, abundantly ſhorter than between the given Places 
themſelves, and reduces it to the Proportion of about 4 to 7 ; that is, the 
Diſtance from the middle Place to either of the other, is about 578 Miles, 
a little more or leſs, according to the following plain Computation. 


1. Make an equilateral Triangle at Plea- 
ſure, but at preſent, ſuppoſe each Side 46 
1 | 

2. Place a Point in the Center, which 
will be 26.6 Miles diſtant from the other 
three Places. | 


3. Say by the Rule of Three, 


As the Side 46 
Is to the Side 1000 - 
So is the Diſtance 26.6 35 - , 


To the Diſtance of the fourth Place, from the other three in the Para- 


dex, viz. 578.2 ＋ Miles. | | 
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Then, if the certain Time of the Year, as abovementioned, be when 
the Sun is in N and , the artificial Day will confiſt of ſeveral Months, 


Dix. 3 Months; and thus may a Man travel from the Middlemoſt to either 


of the other, without the leaſt Hurry or Fatigue, ſuppoſing at the ſame 

Time, that the Way be good, and in a ſtraight Line, without any Impe- 
diment. | | 0 

© th PARADOX XVIL 

There are three diftin& Places on the Continent of Zzrope, lying under 


the ſame Meridian, and at ſuch a Diſtance, that the Latitude of the third, 


ſurpaſſeth that of the ſecond, by ſo many Degrees and Minutes exactly, 
as the ſecond farraſſeth the firſt; and yet, the true Diſtance of the firſt 
and third from the ſecond, or intermediate Place, is not the ſame by k 
great many Miles. 


Solution. 


In the firſt Place, it maſt be underftood, that the Globe of the Earth is 
not quite round, as it is generally underſtood, but an oblate Spheroid, or 


flattened a little at the Poles, ſomething reſembling a Bowling-Green 


Bowl, or a flattiſh Turnep. | 
In the next Place, admit three Places as above, one in 10 Latitude, 
another in 40®, and another in 709; it will be pretty evident, in ſach 
Caſe, that if a Line paſs from the firſt Place to the ſecond, thro? the Earth, 
and another paſs thro' the Earth alſo, from the ſecond Place to the third, 
the ſecond Line will be ſhorter than the firſt, by many Miles, becauſe of 
the ſharper Curve of the Surface of the Earth ; and this is what is meant 
by the true Diſtance, which is not meaſured upan the Surface of the Earth, 
but by Lines drawn thro” it. . 
Nose, This will held good alſo upon the Surface of the Earth; for the Meridian; 


beiog Spheraidal, the Lengths of the Degrees are unequal, and the tmoxe ſo to- 
wards the Poles, 


PARADOX XVIE. 


There are two diſtin Places on the Continent of Europe, ſo ſituated, in 


Reſpe& of one another, that though the firſt lies Eaſt from the ſecond, yet 
the ſecond is not Weſt from the | ED oy” 


Solution. 


De Re h c Welt of eee bee due 
= of 8 but Londen bears N. W. by N. 4 W. of Biſaagar, which is 
us proved: a N 
1. Bring Londox to. the Meridian, and rectify the Globe for that Lati- 
tude, and fix it. 0 | 
2, Fix the Quadrant of Altitude over London, and lay it over Biſnagar. 
3. Obſerve what Point of the Compaſs in the Horizon is cut by the 
raduated Edge, and you will find it to be due Eaſt, which ſhews that 
Sar b der Tall © London, © F panes, Pohl 
8 8 4- Rectify 


nne Aa tad a" 


hot iow... ty F 


* 
* 
«.  K©a aa ds 


"RES. Ss. A. o.Þ, Ha id i. 4 


( wg ) 
ReQtify the Globe, for the Latitude of Bi ar, and fix the 
tm 7 Altitude over dt. . _ 
it on London, and obſerve the Point of the Compaſs on the Ho- 
wach Tov will find to be N. W. by N. 4 W. orN,W.zN. 
nam Upon the Line, all Places lie due E. and W. of each other, but the further 


from it, the given Places are, the more they deviate from this Rule, 


2. The Bearings abovementiored, are neither of We CON but 
Angle of Poktion F th 1155 


PARADOX xx. 


There is a certain European Iſland, the Northermoſt Part of which doth 
nn alter its Latitude and Longitudde. 


Solution. 


There are ſeveral (ſaid to be) floating Iſlands, in a ge Lake near St. 
Omer's, i in Prench Flanders, molt of them inhabited, and moveable b 
Ropes tied to ſtrong Poſts, fixt in the Ground, in one of which is a 
with a Monaſtery, dedicated to St. Bernard, where not only the Norther- 
moſt Part thereof, but even the whole of it alters both i "64 Latitude and 
Longitude, by being ſhifted from one Part of the Lake to another, at the 
Plea „ thoſe Hlands; or on the Borders of dhe 
Lake. See Gordbx's Geographioal Grammar, Page 109. 


PARADOX” xXx. 
It may be clearly demonſtrated by the Terreſtrial Ghbe, that it is not 
above 24 Hours failing from the River Thames in England, to the City of 


in Sicily, at a certain Time of the Year; provided there be a briſla 
North Wind, a light Frigate, and an Azimuth Compaſs, 


Solution, 
This is to be underſtood of the artificial Terreſtrial Globe, and horary 


Circle ; Thus, 


The Difference of Longitude, between London and Meſſina is 16, which 
being reduced into Time, by . hovyen Lond and Index, make no more 


than 1 br. 4 min, As to the certain Time of the Year, briſk North Wind, 


light Frigate and Azimuth Com paſs, they are only inſerted to render the 
Paradox more intricate and obſcure. 


PARADOX XXI. 


These b. a certain Iſland, ſitaated between England and France, and yet 
that Iſland is farther from France, then England is. | 


Sala 


Cuernſey, Fes Mingers England and France, and is about 26 Miles from 
— neareſt, and England is but 2 1 Miles from France, between Dower 
and Cal, 

7 3 of Wight is ſull farther from France, and yet is between England and 
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'p ARA D 0 X- XXII. ann 
There is a certain 8 pot of Ground ſo ſituated, that if 20 Men Tet out 
from thence on 20 different Meridians, they muſt all of them ä 
ware! due North. 
- Wks | f 


This is the South Pole, where let a Man turn himſelf which: way wha will, 
10 ITS face the * ; 


Sly Pinie XXIII. 


There is a certain Tract of Land, exactly two Miles in Length, . 
Breadth a Quarter of a Mile. Now the Situation of it is ſuch, that if a 
Man begins to go thro? it, the firſt Mile he ſhall travel full North and the 
next Mile he ſhall travel full South, and yet he ſhall go ftraight | forward, 
without turning either to the Right-hand, or to the Left.” | 


ba 4 


: k 9 6 
— 9 : + 
BLN. e YN: RER. PLMO, YALL Solution.” 
" * 
P , 


n . Go che Gans: Merkdian,; ue d tlie comnnds the Mie le 
Full North, and the other Mile from the Pole, i in a direct Line, is full South. 


PARA DO x XXIV. 


There are 13 Places on the Continent, in Europe, whoſe neareſt Diſtance 
being juſt one Mile, makes them all impolite 9 br as you paſs regular from 
One to another; and yet it is e to SY any more 7 two of 
them in a right Line. Hob . 


|  Golution, P 


NOIR: 


Ak PARADOX XXV. 


| Thereare 10 Places, all under the ſame Meridian, which; are placed 
exactly 10 Miles one from another. and yet their eaten! is W * it 
is impoſſible for them all to be equidiſtant. halt e 


Solution. 1 


fan 3 not next to one another, - 
49 and the firſt and laſt are the moſt diſtant of all. 


PARADOX XXVL 


. There is a certain Place upon the Globe of the Earth, where, if 72 Men 
were placed cloſe together in a ſmall Circle, with their Faces outward (the 
Center of which Circle muſt of neceſſity be behind every one of them) and 
if Man was to travel ſtraight forward, they would all go full North: 

Andi they were to continue travelling on that Point of the —1 


443 «% ©, 


( id 
would, after having gone about 5466 Miles, be placed in a certain Circle 
_ fideways, at 300 Miles diſtant from one another, the Center of which Cir- 
' cle would be directly under the Feet of every Man; and if they went for- 
| ward about 5400 Miles more, they would all meet together again in ano- 


ther Circle, with their Faces inward, the Center of which Circle would be 
chen before them, and this, without turning their Bodies round about. 


\ 5 Solution, 

They muſt firſt form themſelves into a Circle, at the South Pole, the e 
Center of which will be behind every Man, and when they have travelled 

5400 Miles, they will come to the Equator, where they will be ſideways to 

each other, at 300 Miles diſtant, the Center of which Circle will then be 
directly under them in the Center of the Earth: and when they have 
travelled 5400 Miles more, they will all meet again, with their Faces in- * 
ward, at c North Pole, and conſequently the Center of that Circle muſt 

be before them. | | | 


. 


PARADOX xxvu. | 


There is a certain famous Church in the Kingdom of England, which 

is ſituated in ſuch a ſtrange Manner, that, when a Man has travelled 80, 

or 100 Miles regularly, he ſhall be neither nearer to it, nor farther 
it, then he was at the firſt Minute that he began that Journey. 


This may be any Church, ſuppoſe St. PauPs, at London, from which, 
If a Man begin to travel at any convenient Diſtance, and go the juſt men- 
tioned Number of Miles, or any greater Number, and travel in a Circle, 
reſpecting that Church as the Center of it, he muſt, all the Way, keep 


the ſame Diſtance ; and+in conſequence thereof, be neither nearer to ir, 


nor farther from it, than he was the firſt Minute he began his Journey. 


N 


28 


. PHILOSOPHICAL PARADOXES. 


PARADOX xxvnI. 


There is a certain Place of the Earth, at which, if two Men ſhould 
chance to meet, one would ſtand upright upon the Soles of the others 
lan Feet, and neither of them would feel the other's Weight; and yet they 
would both retain their natural Poſture. : | 


Soluticn 0 5 


ſen This Place is the Center of the Earth, beyond which nothing can go. 
the For as every Thing has a tendency to its own Center; when once it ar- 
nd rives there, that is its reſting Place: Therefore, if two Men, at any ſuch 
5 | Sides of the Globe of the Earth, as are dimetrically oppoſite, were 2 
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#zalh let down, till they reached the Center of the Earth, they would mert 
Feet to Feet exactly, and there reſt, without opprefling other ; and 
each would retain his natural Poſition, juſt the lame as when he ſtood upon 
the Surface of it. : GP ee 1 
Wiote, A may paſs the Center , if let fall, becauſe it will have acquired Velocity ; 
but then, by the Power of Gravity, it will be retarded, and brought back again, 
and will continue to vibrate, like a String and Ball, upon a Pin, until it fettles ane 

reſts ſulpended in the Center. | | 


{+ PARADOX ME. | 
There is a certain Place of the Earth, where a Fire being made, neither 

Flame, nor Smoke would aſcend, but move circularly about the Fire. — 

Moreover, if in that Place one ſhould fix a ſmooth plane Table, without 


any Ledge whatever, and pour thereon a large Quantity of Water, not 
one Drop thereof would run over the ſaid Table, but would raiſc itſelf up 


in an Heap, 


This Place (like the former) is the-Center of the Earth ; from whence 
the Smoke and Flame could not aſcend, but muſt move circularly round 
about the Fire, and perhaps extinguilh it again ; there being at that Point 
OE direction, from whence the Smoke and Flame might paſs. — 


If a plane Table (thar is the u Part, without 
fixed er and the A of the Tab 80 


| or Feet) were 
able coincided with the Center of the 


Earth, and alſo, if Water was brought there, it would run to the Center 


*** but not a ſingle Drop would run 


PARADOX XXX f 
aun %⅛ / which, if two Chil- 
dren were brought forth, at the ſame Inſtant of Time, and living together 
for ſeveral Years, ſhould both expire on the fame Day, yea, at the ſame 


Hour and Minute of that Day, yet the Life of one would ſurpaſs the Life 
of the other, by ſeveral Months. 


Nets, The Agens Sea, is that Part of the Moditerroneen, near Greece, commonly 
| called the Archipeloge | | | 


5 8 Solution. | | 
The Reaſon of this is founded on'two Sorts of People living upon that 


' Iſland at the fame Time, viz. Chriftions and Mabomerans, who keep their 


Accounts of Time different from each other. The Chrifian; Year is from 
the Sun's departing from any one Point in the Heavens (wiz. firſt Point 
of ) to its return to that Point again, which is called a So/ar Year, con- 
ſiting of 365 Days, 6 Hours, nearly: The Fart; or Mabomerany, uſe a 
Lunar Har, conſiſting of 354 Days. Now, if one Child is born of C-. 
Tunis Parents, tho” at the — | 

me, 


(nz) 


Time, yet if ue line togother at 30 Years, and both expire or the 
ſame 


our and Minute of the ſame Day, the Life of one, that is, the 
Turk Child, would ſurpaſa the Life: of the Chrifien Child, by ſeveral 
Months, becauſe the Turks Year being ſhorter by 11 Days, than the 
Chriftien. Year, the Tarkijþ Child would live more Months, according to 
the Mahometans than the Chriftian Child: according to the Chriftians ; 
_ poſing, in this Caſe, the Mahometens ule. = inceecelary Muinhs wo make 
up. the Solar Time. ? | 


Note 1. This Paradox N be Glved thus ; Suppoſe two Children born at the ſame 
Time, and Place, and 9 Years together, they afterwards travel round 
the World, one Eaft, the Weſt con for ſeveral Years, until their 
Deaths, at the ſame Inſtant of Time: Shoold travel round ones every Year, 
there wou?d ariſe two Days difference every Year, or in 30 Years, 60 Days. 

2. I have ſeen another Solution to this Parador, but think it a little too foreign 
See, Price on / the Globes, Paradox 8, p. 133. 


PARADOX XXXL. 


There are two-obſervable Places belonging to , that lie under the | 


ſame Meridian, and at a fmall Diſtance from one another, and yet the re- 


ſpeftive Inhabitants of them, in reckoning their Time, do differ an entire 
natural Day, every Week. OY CO OT 


. * 
* 1 . * * . . 4 


The Places are ont of the Queſtion ; for they may be, and ne in fadd, 
in England; and even in every Town, where Chriftians and Jeu live to- 


The Difference of Time therefore is concerning the Sabbath, 


Day of the Week. e | 

; — PARADOX XXXIL we 
There. is a remarkable Place of the Earth, of a very pure and wholeſome 

Air to breathe in, yet of ſuch-a ſtrange and deteſtable Quality, that it is 

_ abſolutely impoſſible for two of the ſincereſt Friends that ever breathed, to 

continue in the ſame in mutual Love and Friendſhip, for the Space of two 

Minutes of Time. 1 | 


which the Jcus keep every ſeventh Day, and the Chriiaxs every firſt 


The ſame Place, be it where-it will, ean never be poſſeſſed by two Per- 
ſons at the ſame Time. Henes it naturally follows, that whatever Place 
any one Perſon ſtands upon, if another would ſtand on the ſame Place, or 
Spot of Ground, he mult either thruſt away the Perſon who ſtands upon it, 
or be thruſt away himſelf; and this breeds Contention ; and where Con- 
tention is, there can be no mutual Love and Friendſhip. However, this 
Contentiom is- not to be taken in the worſt ſenſe, as if it would breed Ha- 
tred and Malice: ſor this Contention may be between two Friends; and 
if they contend ever ſo long, yet ſtill the Paradox holds good, that no two 


Perſons can poſſeſs the. ſame Spot of Ground at one and the fame Time. 
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My N S'8 


"wk are divers Foe Places « on the Globe of * os whoſe ſen6bte 


| "Horizon 3 is commanly fair and ferene, and 8 its impoſſible therein to 


diſtinguiſh properly any one of the intermediate Points of the Com ; 
or ” mach as as two of the four Cardinal 5 a * 


P Bay 1 . 
” , oof #X ; i 
ys vin ' | * 
" F = 
4 . : 


- ''This may be onderſtood two Ways. 
1. However, fair and ſerene the ſenſible Horizon may bein any Place, 


yet it is certainly impoſſible to diſtinguiſh properly any one Point of the 


Compaſs, whether intermediate nz Cardinal, becauſe they were never wrote 
or deſcribed there. 

2. The noted Places, abovementioned, may be at the two Poles, where 
jet a Perſon turn himſelt which Way he will, at the North Pole he muſt 
always face the South, and at the South Pole always face the North; and 
cherefore it is impoliible, in that Situation to diſtinguiſh any one werbe: 
d iate Point, or two e there being only one. 


PARADOX XXXIV. 


There i is a certain Iſland in the Baltic Sea, to whoſe Inkbitants the _ 
of the Sun is clearly Viſible in the 8 before he riſeth, and likew ia 


in the d after he ſets. BO 

e! is why true in every Place to the Northward of London, where 
the Refractions increaſe, as well as in the Baltic Sea, and 15 nearer to the 
North Pole, the greater che Refractien s For by the Refraction of the At- 
moſphere, the whole Body of the Sun is always ſeen before he riſes, if the 
Metin be clear; and is likewiſe ſeen after he is totally ſer. Hut towards 


W. the Refrafion leſſens, and then onl Part of the Sun is ſeen, 
2 the Naan is leſs than the Sun's mean! apatite See, 7. n 


PARADOX xxxv. 


There is a large Country in upper Ethiopia, o whoſe Inhabitants the 
Body of the Moon doth always appear to be moſt enlightened, when ſhe 


is 22 leaſt * ; and to leaſt ng, when ſhe is —_ 
mo : 


Sclutidn. 


'The Moon running always round. the Earth, and both together wit 


the Sun, makes it that ſhe is ſometimes beewepn the Son and the Earch, 
and ſometimes the Earth is between the Sun and her: In conſequence of 
which, when the Earth is between the Sun and the Moon, it is foll Moon ; 
at which Time ſhe appears to be moſt enlightened, 'when, in reality, ſhe 
is leaſt ſo, becauſe 21 is then fartheſt from the Sun: And, when the 


agg 


| (1230 : 

Moon comes between the Sun and the Earth, it is New Moon, at which 
Time ſhe appears to be leaſt enlightened, when in reality ſhe is moſt fo, 
becauſe ſhe is then neareſt to bim, only we can't ſee the enlightened Part, 
that being turned towards the Sun; and this, not only in Zabiepia, but in 
every Part of the World. And as Light being received on any thing from 
a luminons Body is always in a dyplicate Ratio of the Diſtance of en- 
lightened Body from the luminous one, it muſt be, that the farther the 
Moon is from the Sup, ſhe muſt be leaſt enlightened, and the nearer ſhe 
1 to it, ſhe myſt be the moſt enlightened... The Truth of this will be evi- 
dent in a great „from a Room n by a ſingle Can- 
dle: If any thing be held near it, the Light will be ftrongly reflected; 
— if it be held conſiderably faxther off, the refleQed Light will be the 


PALADOX XXXVE | 
There is a certain Iſland, whereof mention is made by ſeveral of our 
lateſt Geographers, .whole Inhabitants cannot properly be reckoned either 
Male * vor altogether Hermophradites ; yet ſuch is their peculiar 
Quality, that they are ſeldom liable to either Hanger or Thief, Call or 


Heat, Jey or Sorrow, Hopes or Fears, or any ſuch of the common Attend» 
ants of Human Life, : | 


This can be underſtood no otherwiſe than of an Iſland, having neither 
human, animal, or reptile Species upon it ; nor Fiſhes in its Rivers, 
Streams or Lakes; and then its, Inhabitants can only be ſuch things a» 
ſpring out of the Ground, ſuch as Trees, Shrubs, or any thing-elſe of the 
Vegetable kind, which can never be liable to Hunger or Thin; Cali or 
Heat, Joy or Sorrow, Hepes qr Fears; nor ty any other of the common 
Anendanss of human Lake. 
| + PARADOX. XXXVIL 4 ori 
There is a certain Place on the Continent of Europe, where, if ſeveral 
of the ableſt Aſtronomers, that the World now affords, ſhoulkl xicely.ob- 
ſerye the Celeſtial Bodies, and all, at the very ſame Time, yet, the Plane- 
try TR EY FR EO WY A ON 


- 


This Paradox has been anſwered by another Hand, in the following 
% Manner, thus; Neither at the Center, or any Part of the Earth, no 
one can obſerve all the Celeftial Bodies, at one and the fame Inſtant of 
« Time, and conſequently will appear: different, becauſe they are con- 
* ſtantly in Motion”. But from the Nature of the Paradox, this Solution 
js too to be admitted as ſuch : For, if it be granted, that no two- 
Perſons can ſtand in the ſelf-ſame Place, at one and the ſame Time, as at 

aradox XXXII, the Celeftial Bodies, can never be nicely obſerved, by a 
arge Number; becauſe, by endeavouring to obſerve ma 

8 | 7 0 7 > onee 


this. 


is) 


at once, there muſt be a great deal of Confuſion ; and 
underſtand it, means not all the Cal Bodies, but a | 
Nr Fig ce, I would offer the following $ Solution: 
As mo ws taſte, ſinell, hear, or feel-alſke ; ſo no 
anke; nay, even a fingle Man's own two Eyes Gott aw 
t is very eaſy} let him but ſnut one Eye and ſee with the other, 
— we and he will preſently confeſ> it. If thi 
will be eaſy ee that the Planetary Phaſes may be y different 
eee it to be in Magnitude only, 52 
to one Man than to another; it evident. 
9 Men — more microſcopial Eyes, 250 en GRIT netly and ; 
— Cu r 


ma der r nu 


PARADOX XN. 


There is large and famous Country in che Continent of Mica, wan 
| bee en an ders Deaf, and others wire Blind ; and 
continue ſo their whole Lives: And f 31 of thoſe 
Perſons, that the Deaf are as capable "ks of Sounds as thoſe that 
; and the blind of Colours, as they v 
Solution. , 
It is now diſpute, that Perſons born Blind, or havin —— 
Siet very early, are able to judge of Colours, fince Dy. 5s ; 
Profeflor of Mathematics, at the Univerſity — . (who Jolt ki 
Sight by the Small Pox, when he was 99 
very evidentiy, that, in his Mind, he wi tho? By the Touch he 
could not do ib; and declared, that all foek Perſons as pretended to it, 
only. ed to Im ties. What Idens Perſons born Deaf may 
have of Sounds is to ſay E may have 
ſome) becauſe they are unable to communicate them by Speech themſelves, 
_ they being denied that Facalby 3 and they are aſtogether as 1 
N rere to them any thing be- 
longi the Force or Sound of Letters, they being denied Ne Beater 
of H Hence,. by the Way, Deaf Perſons can. no more be 
to Read an they can r : And being unable either to 
12 or Write intelligibl: = unable to judge of their L 
Ideas of 8 Hence alſo, the 1 latter Part of this Paradox cannot be 4 
cleared up. It was owing to thin chat this Paradox was but half 0 N 
red elſewhe „ viz. Price an the Globes. OED wy ge 144 q 
ir was ſaid; that the Blind and Deaf have Capa 72 of of Gre | 
icy who fee and hear; omiting the deaf Max's judgment of 


PARADOX  XXXIX. 


| There are certain. People in 5 America, who are- furniſhed withonly 
one of the; five Senſes, du. that of Touching; and yet they can both hear 


IS REIT and thavas nich as en who: have all 
Solution 


o — 
< & — — — — . — — 
— — = — — 


. 
i 
"4 
i 
o 
„ 
74 
1 
U 
1 
8 
| 
7 | 
$ 
«a 
1248 
1 
4 
9 
i 
. 
1 
N. 0 
" 1 
rl! 
' F. 
4:8 
8 _ 
4 k 
q — i 
118. 2 
[ 
ta4 * 
Na. 
ry 
1 
" This 
\ 
3 
3 
1 {FR 
\ 
"ng 
i; 144 
«34M 
| 
I © 
# 
By 
oF 
«Ht 
. 
47 
41 
1 
I" 


— —— 
SS. 


þ _ — 
* * cn 
r 
—— won, ——_ — 
— _ N * 


— — — 2 — < 2 — 
— ho * - - % 15 — —— = 
— 7—— , errno rr” pr - 2 
— KL. - — N — re og — . 4 x py 


— oe 
— 
— 


— 
r 


Fn, 


7 "ax 
. 3 nor, 


4 2 IS” 2 — 


_ 2x En IS 
—— rs — 
- IEA Wo 


— - — 

3 - - . 

. — - -4 
<=. 4 tha 


* 00 mes SIG OP FD WO OY * "hy wy 
* 


„ 


VT ͤ ⁰ a»... 5» i T 


_ O08 2 


5 . 
, bak reduced to one, called the Touch, not — the People in South 


America, but in all the World, may be ſaid to have only that one of the 
five Senſes, called the Touch, | 


PARADOX- _ 


| There is a certain Country in South America, many of whoſe Savage 
Tababitants are ſuch unheard of Canibals, that they not only feed upon 
human Fleſh, but alſo ſome of them do actually eat bene, and yet 


they commonly ſurvive that ſtrange Repaſt. 


Sol * 


The Difficulty of this Parades, conſiſts in the Word rhemy/elues, but with 
a little Conſideration, and Tranſpoſition, it will 'be underſtood, that Ca- 
nibals themſelves do actually eat as other Men do, each one for himſelf; 
and in this nnen chat they ent themſelves; but 
not that cach Man devours his own Fleſh, 


PARADOX XIL 
There is a certain great Circle paſſing round the Globe of the Bards, 


than his Feet e them retain their natural Poſition. 
Solution. 


This b true dn Meridian, or the Equator, or any other great - 
Circle. For as Ci . 


on which, if a Man travel quite round, his Head will abſolutely go fates 


bigger and bigger; ſo the Head, in travelling, making a er Girde 


than'the Feet, muſt go faſter. Juſt as a Wheel, whoſe outer is far- 
ther from its Center than the Nave, in every Rotation, the whole tarns 
round at one and the ſame Time exactly, and yet me Rim of it 

much ſwifter than any Part of the Nave, becauſe it is much larger. If it 
be ſaid that the outward Rim of a Wheel is abundantly more diſtant from 
the Center than the Nave, and that a Man's Head is fo very little more 
diſtant from. cn Connm.6h Be Beath Gam die hooks and therefore the Pro- 


portion is next to t Rill there is a Proportion, 
r 9 bento 8 
. 2005 WIN a Man is walking, 2 ä 
will move faſter than his Heels. 


AAA. 


( 128) 
P A RAP OX XLII. pa 
| There are ſeveral Trafts of Land very near Loadox, each of which is not 
above 20 Feet over, meaſured any Way; and yet a Horſe may travel on 
either of them, very _— 30 Miles per Day: Moreover (ſuch is the 
Situation of them) the Horſe, while his off Lege, 7. e. right Legs, 
go the ſaid 30 Miles, his near Legs, 5. e. left Legs, will unavoidably go 


nearly 31 Miles in the ſame Time; the Horſe being all the while ſound 
and in juſt Proportion. "0 | N 
; . Solution. | , 

The Horſe muſt be put in a Mill, where he will travel in a Circle, with- 


out any Impediment : And as Circles, the nearer they are to their Center, 


the ſmaller they be; ſo the off Legs making a ſmaller Circle than the near 
Legs, muſt travel leſs Ground, | 


Note, The Drivers of Horſes go generally on the left Ide; hence, the left Side is 
allled the near Side, and the right the off Side. : N | 


"_ 


PARADOX” XL 
There is a large and ſpacious Plane in a certain Country of Aſa, able to 
contain 600000 Men, r up in Battle Array, which Number of Men 
Heing actually brought thither, and there drawn up, it is abſolutely im- 
po le for any more than one fingle Perſon to ſtand upright upon the 


Solution, — 


The whole Globe of the Earth, making one complete Circle, which 
way ſoever it be meaſured, ſo it be done upon a great Circle, any Part 
thereof muſt be circular too, and ſuch muſt be the abovementioned Plane. 
Hence it follows, that no two Men can be parallel to each other, but their 
Heels will be nearer to each other than their Heads. And tho? this is not 
perceptible to the Eye, yet it muſt hold good in a ſmaller Quantity, as 
well as in a larger one; which evidently appears from right Lines drawn 
from the Center of a Circle to the Periphery, where it may be obſerved, 
that the farther they advance, the more diſtant they are, and conſequently 
cannot be parallel to each other. And ſo it is wich regard to any Body of 
Men drawn together, any one of which ſtands upright to himſelf only, 
| = ve reſt are to him in a ſloping Poſition, — not parallel to 
. ̃ er. | 8 4 N 


PARADOX xl. 


There is a certain Ewropean City, whoſe Buildings being generally of 
firm Stone, are, for the moſt Parts of a prodigious Height, and exceed- 
ing ſtrong ; and yet it is moſt certain, that the Walls of thoſe Buildings 
are not parallel to one another, nor perpendicular to the Plane on which 
they are built. | labora Sonoma 


. 


8 8 


| 269-9, 
* 1 4 * „ 
* 4 . | | | Solution, ; | F $54 
From what has been ſaid in the Solution of the preceding Paradox, it 
will be eaſy to conceive, that any two Walls, how ſtrong ſoever, if built 
according to Art, cannot be parallel to each other, but the higher they 
8, the more they ſeparate. conſequently the lower or deeper they go, 
more they incline; and if Lines were drawn from them ſtill farther 
downward, they would at laſt meet in a Point in the Center of the Earth : 
Neither are they perpendicular to the ſuppoſed Plane on which they are 


built; becauſe that Plane is every Way curving, and a Perpendicular cag 
be raiſed only from a ſingle Point on an Horizontal Plane. 


>. 4 * — * 


PARA D Ox XLV. | 
| There is a certain City on the Southern Part of China, whoſe Inhabi- 
tants, both Male and Female, do obſerve almoſt the ſame Poſture and 


Gait in walking as we Europeans ; and yet they frequently appear to 
Strangers, as 7a they walked on their Heads, 4 | 


383 1 oy | Solution, 
There is no more in this Paradox, than that, if che Ching walk cloſe 
by a-River or Pond, they appear, not only to Strangers, but Natives alſo, 
who are on the other Side, with their Heads downward, by the Reflection 
in the Water; and thus it is that they appear, as if they walked on their 


Heads. The ſame may be ſaid of all other Perſons, in any other oppoſite 
Part of the World. | 


3. ASTRONOMICAL PARADOXES. 
wy PARADOX XIV. 
There is a conſiderable Number of Places within the rorrid Zone, in any 


of which, if a certain kind of Sun- dial be duly erected, the Shadow will 


go back ſeveral Degrees upon the ſame, at a certain Time of the Year, 
and twice every Day, for the Space of divers Weeks : Yet no Ways de- 

ating from that miraculous returning of the Shadow, upon the Dial of 
i. in the Days of King Hezetiah, 


- | Solution. 


If, by the Shadow's going backward twice every Day, be underſtood 
the Sun's appearing twice upon the ſame Azimuth, as at Problem XLVII, 
(if it be duly attended to) that Problem will ſufficiently clear up this Pa- 
radox : But if, by*the Shadow's going backward be underſtood a. retro- 

ade Motion, with regard to the Hours marked on the Sun-dial, the 
Following: Explication will clear it up. In the firſt, the Sun muſt be in the 
torrid Zone, and the Sun's Declination greater than the Latitude, as in the 
forementioned Problem ; in the ſecond, the Place may be out of the torrid 
Zaue, and then the Latitude muſt 820 than the Declination, becauſe 
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wo { 4% | 
it cannot be otherwiſe 5 and by how much the Latitude of the Place is 
greater than the Sun's Declination, the more conſpicuous is the Appear- 
ance. In all Reſpects an Equinoctial Dial muſt be uſed, and figured as 


*Platt 2. Fig. 1. and we will ſuppoſe it to be uſed in the Lat. of g 10 42 N. 


Now if this Dial be doubled, or made the ſame on both Sides; that is, 


one Side exactly anſwering to the other, as above, with a double Gnomon. 


and be made to recline according to the given Latitude, it will exhibit, as 


follows; wiz. 


1. At the Sun-rifing, the lower Side will receive the Sun fir, and then 
the Shadow will run Weſtward 3 and the more the Sun advances, the fur- 


ther will che Shadow of the Gnomon extend, and according to the SI 
be 


thereon, will run backward, till the Sun leaves that Side, 
about 6 A.M, | 

2. The upper Side will next receive the Sun, and then the Shadow of 
that Gnomon will move juſt contrary and run Eaſtward, ſhortening till 
Noon, and then lengthening again till about 6 P. M. at which Time, 

3. The lower Side will again receive the Sun, when the Shadew of its 
Gnomon (tho? it is Eafterly) will ſhorten and move toward the Weſt, till 


tbe Sun ſets; and fo it wil} (according to the Figures) move backward 


that Way too. 1 
This will be done twice every Day, till the Sun's Declination is ſuch, 
that it will ſhine only on one Side, and then there is an End of the Paradox. 
As to the Number of Places, they may be as many as you pleaſe, but 


; they muſt be all of them in the ſame Parallel of Latitude, or near it; and 


the Time of the Year, when this can be beſt effected, will be, when the 
Sun is near either of the Tropics (as in North Latitude, when he is near 
the Tfopic of 25) whether before or after his arrival there. Neither will 
this derogate from the miraculous returning of the Shadow on the Dial of 
Ahaz : For tho? this is not a Miracle like that, yet here is a going back- 
ward of the Shadow, firſt on the lower Side, when the Extremity of the 


Shadow in the Morning, not only runs from the Sun, but runs backward, 
according to the Hours: and ſecondly, on the upper Side, when it meets 


the Sun in the Morning, and in the Afternoon goes from him again: And 
laffly, when the Extremity of the Shadow on the lower Side again (tho? 
it tends Eaſtward, yet) inclines toward the Sun, but yet goes backward, 
with reſpect to the Hours. | i 

Add to this, that the Miracle was not really wrought upon the Dial of 
haz, but in the Earth's turning backward, or from Eaſt to Weſt upon 
its own Axis, contrary to its natural Motion from Weſt to Eaſt, and this 
muſt neceſſarily occaſion the Sun to be raiſed higher above the Weſtern 
Horizon, than it was immediately before the Miracle happened: I ſay 
Weftern Horizon, becauſe it appears by ſacred Writ, that the Sun had 
paſſed the Meridian of that Place, and was going dow n upon the Dial of 


* 


Hhaz: And as the Sun was again raiſed by the inverted Motion of the 


Farth; fo the Shadow muſt in Courſe go backward, according to the De- 


es on the ſaid Dial; tho? the Motion, in all probability, was very ſud- 
= and ſwift ;, but whether the inyerted Motion of the Forth was ſwift or 
low, is a Point, that has never yet been diſcuſſed, much leſs cleared up. 
Mete, It would not be amiſs, if the Tutor would make an EquinoQialDial P 


upon Paſte- 

board, on both Sides, ard cauſe the Gnomon (to be made of Paſteboard Kkewile) to 

paſs thro? the middle of the Dial, by which meant the Pupil would this 
Faradex the better. C 4 | 


To 
% 
# 


(488-2) 
To make ah EquinoQial'S UN - D I A L, 


1. Draw AB for the horizontal Line of the Plane. 
2. Viſext it in the Point Q. ; | , OOO. 
3. Draw 12 Q 12 for the Meridian, Hour-line of 12 and Subtile. 

4. On 12 Q 12 aſſume a Point at Pleaſure, as 8. 

5. On 8, with a convenient opening of your Compaſſes, deſcribe a 
Semicirele C DE. pie es e nb Boat of 
6. Divide the Semicircle into 12 equal Parte. 
Ni Ar 8, and the ſeveral Points © © ©, and it will cut 

in & R KR. 2 e | 
Thro' & & & draw Lines parallel to 12 Q 12 for the Forenoon, 
and Afternoon Hours, | ä | 

9. Make the Hours, and erect the Stile, whoſe Height muſt be = 12 
and 3, and thus is the Dial finiſhed. - | 4 6 

PARADOX XLVIL EG 

There is a certain Village in che Kingdom of Naples, fituated in a 

low Vally, and yet the Suu is nearer to the Inhabitants thereof, 2 


Noon, by 3000 Miles and upwards, than, when he either riſeth or ſetteth 
to thoſe of the ſaid Village. a | 


| Solution, 

This is alſo true in every Place, as well as at, or near Naples; it being 
known by Obſervation, that the Sun is nearer to any Place, by the Earth's 
Semidiameter, or nearly ſo, when he is on the Meridian of that Place, 


than at the Time of his Riſing and Setting. As to the Depth of the Vally, 
it 46 very inconſiderable, compared to the Semidiameter of the Earth, 


* 


which is upwards of 3000 Miles. — 


PARADO X xxvm. 

There is a certain Hill in the South/of Bohemia, on whoſe Top, if an 
Equinoctial Sun-dial be duly erected, a Man, ſtone Blind, may know the 
Hour of the Day by the fame, if the Sun ſhines, 


Solution, | 
This may be effected as well in a Vally as upon a Hill, and in Zngland, 
or any other Place, as well as in Bohemia : But there muſt be a part: cular 
Style for that Dial, and the Hours on the Dial, muſt alfo be very deeply 
engraven upon, or be raiſed above the Plane of it; and then, if a burn- 
ing Glaſs be admitted for the Style, the Focus of which ſhall fall upon 
the Hour, it will ſo heat that Part, that a blind Man may very well diſ- 
kh the Hour, he being beforchand made ſenſible of the Nature of ſuch 


Wy PARA: 


( 232 ) 
p ARA DB Ox 'XLIX. : 


There is a certain Village in the South of Great-Britain, to whoſe In- 
habitants the Body of the Sun is leſs Viſible, about the Winter Solſtice, 
.than to thoſe who live upon the Iſland of Icelans. | 


Solution. 


fi 


not : But if the Village be at the Bottom of, and on the North-ſide of = 


Sun will not only riſe later, and ſet ſooner at that Place; but alſo 
nearer the ſenſible Horizon of it, at the Winter Solſtice, than in any Part 
of Iceland upon level Ground; and conſequently the Sun will be leſs Vi- 
ſible to the Inhabitants of that Place; that is, be ſeen a ſhorter Time 
than in Iceland. Or the Height of an Hill may be ſuch,” at that Time uf 
the Year, which is Mid-Winter, as whol ly to "Ir can che Sun for ſeve- 
ral 95 


N PARADOX LL 


There is a remarkable Place on the Earth, of « a conſiderable 8 
Latitude, from whoſe Meridian the Sun removeth not for ſeveral Days, at 
à certain Time of the Vear. | 


- Solution. I 


This 3 is at 8 South Pole, hers the Sun, — 858 I is Fon the Hal. 
zon of that Place is always full North. For, as at the South Pole, let a 
Man turn himſelf which Way he will, he will always face the North: So 
for the ſame Reaſon, the North is the Meridian of the South Pole. 
Hence the Sun, when he is above the Horizon of the South Pole, departs 
not from the Meridian of that Place for haif a Year, but during that, 
Time is always due North. 1 0 


* The like may be fai at the North Pole, (where the Sun is len due South 


PARADOX Dr? 


There is a certain Place on the Earth, of a n Northern "3 
titude, where, tho? the Days and Nights, even when ſhorteſt, do conſiſt of 
ſeveral Hours; yet in | that Place 1 it is Feet o or Noon _ Quarter of 
.an Hour. Ave 


, 


1 


| Solution 


'This is at the North Pole. And for the like Reaſon, i in the laſt mien- 
' tioned Paradox, that the Sun, to the Inhabitants at the South Pole, was 
always upon the Meridian during his ſtay above the Horizon of that Place : 
So for the ſame Reaſon, when ihe Sun is above'the Horizon to the * 
bitants at the North Pole, he is always due South, and conſequently it 
muſt be Noon day not ny Pe FORM of an Hour, but every Minute, 


PARA- 


Tn what Part ſoever of Great-Britain this Village. i is 1 it matters | 


Hill, and that Hill be very high, and of any confiderable Length, Te | 


"EX 


2. 


Ox 


a A * Q 


0283 
"PARADOX II. | 
There are diyers Places on the Earth,” where the Sun, Moon, and 


the Planets, do actually riſe arid ſet,” 'accotding to their various Motions, 
but never any of the fixed Stars. , I | mp 


Solution. 


At the two Poles, the Sun, Moon, and all the Planets do actually riſe 
and ſet, according to their various Motions ; but the fixed Stars neither 
riſe nor ſet, becauſe-their Appearances are always the ſame. 
Vote, Tho' this holds good upon the artificial Globe, yet upon the natural Globe, 
it is not ſtrictiy true. For, by the Regreſs of the Equinoctial Points, the Decli- 
nation of the Stars alter; and that which is now the North Pole Scar, will be to 
the Southward of the Zenith of London, in ahout 12000 Years, . 


Ih PARADOX LIII. 


Py 


There is a very remarkable Place on the Globe, where all the Planets, 
potwithſtanding their different Motions and Aſpects, do always bear upon 
dne and the ſame Point of the Compals.” ©  * | 

At the North Pole, the Planets always bear due South ; and at the 
South Pole, they always bear due North, e 


PARADOX LIV. 


There is a certain noted Place upon the terraqueous Globe, where the 
Sun, and Moon at full, may both happen to riſe at the ſame Time, and 
upon the ſame Point of the Compaſs, 


| \  Polution, 

This happens at the North Pole, when the Sun enters Y; and at the 
South Pole when he enters ; at both which Times, when a full Moon 
happens, tho? they both riſe on oppoſite Sides of the Horizon; i. e. in the 
Equinoctial Points, yet they are both upon the ſame Point of the Compaſs ; 
i. e. at the North Pole full South, and at the South Pole full North. 


PARADOX LV. 


There is a certain Place in the Iſland of Great-Britain, where the Stars 
are always Viſible at any Time of the Day, if the. Horizon be not over- 
oc 


This is in the Royal Obſervatory at Greenwich, or at any other Place, 
where there is a deep dry Well, made on Purpoſe to obſerve the Stars in 
the Day Time ; by whigh it can be known what Stars come to the _ 
ve . 5 | $5: . „ a . at oon 


{i200 3. - Mop 
at Noon-Day + For the ſur-rounding Light, which the Atmoſphere ſpreads 
in the open Air, not prefling upon the Sight, the Eye, in that Place is in 
total Darkneſs ; by the Means of which (when there are no Clouds in the 


Air, and the Air itſelf quite clear) they can be ſeen in the Day-time, as 


well as at Night. 3 
| PARADOX LVL 


I ere are ſeveral Places on the Globe, where the Sun is ſeveral Times 
upon the ſame Point of the Compaſs in the Forenoon, and in the Afternoon. 


b Solution. | 
Any where on the Equator, when the Sun is in the EquinoQtial, he may 


be ſaid to be due Eaſt, at every Hour before Noon, and due Weſt every. 


Hour after Noon. Or, at any Place, where the Declination is greater 
than the Latitude, the Sun will be upon the ſame vertical Circle, twice 
in the Morning, and twice in the Afternoog, See Page 71, Prob, LXV. 
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S the Terreſtrial Globe has the Forms, Boundaries, and Situations 
of the ſeveral Kingdoms, Empires, Iſlands, Oceans, Seas, Bays, 
Lakes, &c. of the whole of the Earth and Water marked on it: So 
the Celeſtial Globe has on it, the ſeveral fixed _ diſtinguiſhed by their 
ſeveral Magnitudes, as come within the Compaſs — nd 
alſo placed in fach Forms, and at ſuch Diſtances —— other, as if they 
appeared to us in one continued Plane in the open Face of the Heavens, 
when viewed in a clear Night without the Moon ; but with theſe two Dif- 
ferences ; vim. 

1. That the Spectator, when he obſerves the flarry Orb, conceives 
himſelf in the midſt of a vaſt Concave, or hollow Expanſe ; and when he 
obſerves the Stars on . Globe, imagins himſelf on the 
2 — — the dame Stars make with regard 

2. whatever Appearances tars e to 
right Hand and leſt, * artificial ones appear juſt the 2 And 
therefore in order to help the Learner in this ſeeming Difficulty, and rec- 
tify ſuch Contrariety in Appearance, let him 

(1.) Imagin himſelf firuated beyond or without-fide the natural Orbs of 
the Stars, and then they will Appear to him juſt as they do on the artificial 
celeſtial Globe. Or, 

(2.) Let him imagin the celeſtial Globe to be tranſparent, and that him- 
ſelf were ſeated in the middle of it, and then the artificial Stars that are 
thereon, will appear in juſt the ſame Situation as the natural ones 3 5 
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Eicher of theſe Ways, according to the Pupil's Conception of them 
will anſwer the End deſigned, by afliſting him in the Solution of the fol 
„„ oro ad eo hed R 

But before I proceed to them, it will be neceſſary to premiſe ſomethin 

concerning the Pythagorean or Copernican Syſtem, as it is now called, whic 
is univerſally received at this Time, and has been for a many Years, 
as well as give a further Account of the fixed Stars themſelves ; by which 
Means a Way will be paved for the Pupil's better underſtanding the fol- 
lowing Problems. | 19 06 ; 
Of the COPERNICAN SYSTEM. 
The preſent Syſtem of the Univerſe is an Improvement of that, which 
(as far as we can tell) firſt obtained in the World; no other prior to that 
being known. Its firſt Inventor we are ignorant of ; however, as it was 
maintained and cultivated by Pythagoras, a learned Philoſopher of Samos, 
and his Di/ciples, who flouriſhed about 500 Years before Chrif, it was then, 
and afterwards called the Pythagorean Syſtem. See Plate 3. Fig. 1. 

This Syſtem, good as it was, at that Time, was laid aſide = another 
invented, or as ſome affirm, only maintained and illuſtrated by Proleme us, 
Alexandrinus, a great Aſtronomer and Geographer of Alexandria in Egypt, 
called the Prolemaic Syſtem; about the Year of Chrift 140, and gained fo 
much Credit, that at laſt the Pythagorean Syſtem was intirely laid aſide 


- 


Vote, His proper Name is Claudius Prolomeeus, and was born at Pelifum, in Egypt; 
ſuppoſed to be deſcended from the Prolomies, Kings of Egypt, He did not invent 
this Spſtem, but made alterations in the old — Syſtem, which Syſlem pre- 
vailed over the philoſophie Opinions of Thates, agoras, Pythagoras. and Phil. 
lan, that the Sun was the Center. By ſome he may be Kiled under the Epithet 
of Alexandrinus, from that more noted City; but ſtrictly he is Pel»fianus, 


But Nicholaus Copernicus, a famous Aſtronomer of Poliſh Pruſſia, finding 
the Mathematicians of his Time very unſettled in their Opinions, and un- 
able to make any ſolid Determinations about the heavenly Bodies, was re- 
ſolved to ſet about it himſelf; and conſidering the old Pyzhagorean Syſtem, 
and examining it very carefully, found it to be moſt agreeable to the Mo- 
tions of the heavenly Bodies, Ks that of Ptolemy, at leaſt ſo far as the 
Strength of human Reaſon was able to prenetrate, and accordingly, about 
the Year of Chrift 1543 (as appears by the Chronelog y of Chriftephorus Hei- 
vicu: ) made it known to the World, which overſet the Prolomaic Syſtem ; 
and as it was embraced by ſame of the then and ſacceeding Mathemati- 
cians, it was, and is now called the Copernican Syſtem. . 
Nee 2. Mr. William Leyborn, who publiſhed his Cr iat Mathematicus in 1690, fays 

(page 433.) This Syſtem, about two Ages ſince, was reſuſcitated from Oblivion 

and the Grave, by Cardinal Caſanus, but imperſectly, until Copernicus came, and 

gave it a perſect ummation. And then, | 

2. Not all the Mathematicians embraced it by far; it was by a few ; The Number 

encreaſed but lowly, until Galileo: Time, about the Year 1600. For in the Year 

1610, he diſcovered the Solar Spots; and from thence, that the Sun moved upon 

his Axis ; publiſhed his Principles; aſſerted the Motion of the Earth, and that the 

Sun was the Center : For this, he was charged by the Church, with a damnable 

\. Hereſy, and Condemned, but recanted to ſave his Life, Juneazd, 1633, in the 

* moth Year of his Age, 3 
3. 


Orbits. 


(63470 
3+ The Satellites of Fopiter, wee firſt diſcovered by the abovementioned Galileo, 
and Saturn by Cafini, after Gahlco ſome Time. The Ancients obſerved Comets, 
but were much divided, and did not kaow what to make of them: der, were 
their Orbits rightly defined, until Sir Iſaac Newton did it for them. 


There was another. Syſtem, about the Year 1580, publiſhed by Tycho 


Sia, a Nobleman of Denmark; but as it was. not, upon Examination, 


founded upon ſuch juſt Reaſons, as the Copernican Syſtem was, it had ſome 


Admirers, ot not Credit enough to make its Way into the World, ſo as 


to be monty received, and therefore it was at laſt totally rejected. See 
Plate 3. Fig. 


3. 
The Cojernichs Syſtem, ſuppoſes the Sun to be in or near the Center of 


che Otbs revolying about him. 


Next is Mercury; then Venus ; the Earth; FI $, Janus: and Saturs 3 
All chase, except the Sun, are called Planets 


The Sun has only a central Motion; i. e. ; earns round ts own Axis 
from, Eaſt to Weſt. | 
Weite 1. The Maculz Solares, or Spots in the Sun (firſt obſerved by Galile) deter- 


8 . to'the Weſtern 
Lim | 


2. Theſe Maculz Solares, when. they arrive at the Weſtern. Limb of the Sun, ar 

| 3 diſappear, muſt ariſe from their being then on the other Side of the Sun, and 

ſo moving on till they arrive at the Eaſtern Limb again: Hence, the Sun may alſo | 
. — turn upon its own Axis from Weſt to Eaſt: 3 evidently ap 

pear any Ball being made to turn upon its own Axis; for, if, the Side weve 
you turn from Eaſt to Welt, the oppoſite Side muſt turn from, Weſt to Eaſt. 


All the Planets move round the Sun in elliptical Forms from Welt to Eaſt 
i their direct Motions, but in their retrograde Motions from Eaſt to Weſt. 
They have alſo, at the ſame Time, a central Motion on their own Habs 


1 from Eaſt to Weſt, like to that of the Sun. 


Note, Tho* Mercury from its vicinity to the Sun, and Saturn, from cmd Di- 
Kance, cannot be perceived to have any central Motion, yet there is all the Rea- 
— 3 to think: that they are not-quieſcent in that Reſpect any more than 

e 


- ' Mercury and Venus are called inferior-Planets, from their moving id leſſer 
* Orbite than the Earth, which bring them ſometimes between + Earth 


| Mars, Japiter and Saturn are called ſuperior Planets, becauſe they are 
not only larger chan the Earth, Mars excepted, but move alſo in larger | 


and the Sun; and hence their Franſits 


. : Note, They are called Superior, with Reſpect to our Situation to the Sun, mor- 
ing i in Qrbits without us, or or beyond our Orbit ; whereas the other two 2 


us, or nearer to the Sun: For the Word Superior here, does not imply Magni- 
' tude, but Diſtance, Height, or uppermoſt, 

The Earth has only one Moon attending it; Jupiter has 4, and Saturn 
| has 5 Moons, which are alſo called Satellites. 'By the Motion of the Earth 
on its own Axis from Weſt to Eaſt, all.the heavenly Bodies appear to move 
from Eaſt to Weſt. i 

All the Planets aforementioned are called primary ones; and the ſeveral 
Moons are called ſecondary Planets. 

There is alſo another Sort called Comets, making very long and narrow 

7: _ round the Sun; being ſometimes ſo very near him, as to be with- 
e Orbit of Mercury, an ſometimes ſo very remote as to be without 

-ths Orbit of Saturn, 
T 5 The 
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pe primary Planets are (ſome of them) to be ſeen every Night; but 
: the Come/s appear very ſeldom ; and when ſeen, have generally long Tails 
of Light, always pointing directly from the Sun. 

All the Planets, both primary and ſecondary, and alſo the Comets have 
.no Light of their own, they being dark opake Bodies, but what they 
receive from the Sun; and therefore, when ſeen, only reflect the Light of 
the Sun; that is, exhibit a ſecond- hand Sun ſhine. | ö 
0 Of the 8 UN. 


This glorious Luminary is now, without all Diſpute, a ſolid Ball of 
Fire, as evidently appears by the Light and Heat, which we receive from 
it: And being placed in, or near the Center of our Syſtem of the Uni- 
. verſe,” gives Light and Heat to all other Orbs that move round about it. 

Note, It is moſt certainly Sclid, and without doubt very denſe too ; alſo, compoſed 
of ſuch Matter, as is a proper and neceſſary Pabulum to ſupply the Fire upon the 


external Parts, which will be ſupplied trom the inher Parts, as long as the great 
Creator ſha!l corſerve this Solar Syſtem, : 


It cannot be placed upon the artificial celeſtial Globe, becauſe it is not 
fixed to any {gages Point; its Place being ſometimes in one Part of the 
- Ecliptic, and ſometimes in another, occaſioned by the Earth's Motion 
round: it, which gives Room for the Expreſſion of the Sun's being in ſuch 
or ſuch a Sign; 1 when obſerved, it ſeems as if it were placed 
among the Stars belonging to ſuch a particular 1 by „ 
Its Size, when compared with our Glebe of the Earth, is monſtrous, 
being formerly found to be 600000 Times larger, and ſince the Compu- 
tations of the laſt Tranſit of Venus, in the Yeer 1769, the Sun is found 
to be twice that Number, or 1200000 Times larger. 5 
| Of the MQ ON, 
The Moon is an opake or dark Body, having no Light of its own, but 
- what it receives from the Sun; and conſequently, when the Moon ſhines 
with all her Brightneſs on the Earth, it is but a reflected Light, or ſecond- 
hand Sun-ſhine. The Truth of this Aſſertion is evident, both from an 
Eclipſe of the Moon, and alſo of the Sun. In a total Eclipſe of the 
Moon, ſhe is ſeen indeed to have a faint Light, but it is no more thin 
what the Shadow of the Earth admits from the circumambient Light of 
the Sun, the Earth being then between the Sun and Moon : Butin a 
total Eclipſe of the Sun febich is occaſioned by the Moon's paſſing be- 
tween the Sun and the Earth, and for that Time totally depriving us of 
his Light) eſpecially in a central one, at the Place of Obſervation, that 
Part of the Moon, which is next the Earth is quite Dark; and from hence 


it appears, chat the Light of the Moon is not Native, and therefore can 
be only borrowed. ä ; 


+3 4 


The Moon has a threefold Rotation or Revolution. 


1. A Central one upon her own Axis, once in 27 4. 75. 43 u. from 
Weſt tg Eaſt. | | | 


* 


| being in the Middle. 


peer = of ans | 
2. A circular one about the Earth, from Weſt to Eaſt alſo, which is 


med in the ſame Time, and from thence called a Periodical Month, 


or Revolution. - | | 
3. An irregular, or mixt circular one about the Sun, from Weſt to Eaſt, 


| at the fame Time, that it is carried about the Earth; and this occaſions 


the Moon to be ſometimes within the Earth's Orbit, and ſometimes with- 
out it, making a ſerpentine Line, croſſing and recroſſing the Earth's Orbit, 
az in the Scheme. or Diagram, Plate II. Fig. 2. which is the Reaſon of 
the New and Full Moons : For, when the Moon is within the Earth's. Or- 


bit, and between the Earth and the Sun, it is then the Time of Conjunction 


with the Sun, which is the Time of New Moon; and then it is that che en- 
lightened Part of- the Moon, or Time of Day there, is turned from the 
Earth, and the dark Part or Night is turned towards it. On the Contrary, 


when the Moon is without the Earth's Orbit, ſo as to have the Earth be- 


tween her and the Sun, it is then the Time of the Moon's oppoſition to 
the Sun, or the Time of Full Moon ; and then it is, that the enlightened 
Part of the Moon, or Time of the Day there, which before was Night, 
is turned towards the Earth, and the oppoſite Side is Night. When the 


Moon is in her Quadratures, we ſee but half of her enlightened Part, ard 


then ſhe is in or near the Earth's Orbit. ; #624 

From one Conjunction to another. (and not from one Full Moon to 
another) is 29 4. 12h. 44 m. which is called a Synodical Month or Revo- 
lation, from their meeting together in or near a ſtraight Line, the Moon 


Note 1. Tho' the Moon, in her Paſſage round the Earth and Sun wake! orms an 
irregular Curve-line, from her being ſometimes within the Earth's Ofhit, and 
ſometimes out of it, and in the Diagram terminates where ſhe began, itFvnly for 
the Figure's ſake, that ſhe does ſo: For in reality, ſhe does not end whers the be- 

| gan, but is continually making new Forms, tho in the like regular Manner, al- 
ways falling ſhort of the Place where ſhe x <3 till by a long Series of Years ſhe 
may fall into the ſame Curve - line again, where ſhe began flrſt of all. 

2. In the ſaid Diagram, at every New Moon, it ſeems as if the Moon's Paſſage was 
convex to the Sun, nor could it be made to appear otherwiſe in ſo ſmall-a Figure : 
But Mr, Ferguſon, F. R. S. in the Year 1745, has made it appear, by draw- 
ing a ſmall Portion of the Earth's Orbit, on a long Copper-plate, and thereon et- 
hibited the Motion of the Moon, for a whole Lunation together; i. e. from one 
New Moon to another, that the Moon's Paſſage is alweys concave towards the 
Sun, the forming a kind of Circle, tho* not a complete one in that Paſſage. 

3. Europe is, by far, the ſmalleſt Ge of the World, and alſo, by much the moſt 

Peopled; and as it is always Northward of the Meridian Sun; it is for this Rea- 
ſon, that the Eaſt is to the left, the South in the Front, &c. as ig the ſaid Figure 
or Diagram. | = 

A further Explanation of the MO O N's Paſſage, See Plate If. 

Ip. 3* . . 5 

Fig we 1. a, repreſents the Earth; and 6 the Moon. 

2. At A, they are equidiſtant from the Sun, or firſt Quarter, 

3. At B, the Moon, in her Path, is advanced to b, make à full Moon, and is in 
Oppoſition; the Earth, in her Orbit being at a, and is directly between the two 
Luminaries. | 

4. At C, the Moon bath advanced, in her Path, to 6, is, again, equidiſtant, with 
the Earth, from the Sun; is to the Eaſtward ; and in her ſecond Quarter, | 

From hence, the Moon (as appears by the Lunar Arc) ayproaches nearer to the 
Sun, until the New Moon, when ſhe is neareſt ; from whence ſhe will recede, un- 
til the Arcs interſect, as at the firſt Qyarter, : 88 


T 2 Note 6. 
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8. Henbe, it muſt evidently een ſrom the Nature of the Ares, een to dhꝰSen- 
ſes, that the Path of the Moon is conſtantly concave to an Eye placed in-theS 

7. The ſtraight Line à @ only ſerves to connect, and make more W that fie 
uu fecond Quarters of the Moon. . 
The ſame Part or Face of the Moon is always towards the Earth, with» 
out ever deviating from it. | Kuen wt i. At oaths 
As for the Lunar Days, we muſt not judge of them, as of our on; be- 


cauſe from Obſervation, the Moon takes a much longer Time to turn upon 


her Axis once round than the Earth does : For as the Moon has a Rotation 
on her own' Axis once in 27 l. 7 5. 43 M. of our Time as aforeſaid; it is 
evident, chat all that Time muſt conſtitute her natural Day, ineluding 
Light and Darkneſs, as our natural Day conſiſts of 24 Hours, In Appear» 
ance to us indeed, the Moon's real Day ſeems to be nearly 15 of our 
Days, and her Night the ſame, from her Weſtern Limb (at the Time of 
New Moon) beginning to be enlightened, and fo continuing till the fall 


Moon, at which Time the fame Weſtern Limb will then begin to be dark- 


ened (her night then coming on in that Part) and fo continue for near 1g 
Days more, when her Weſtern Limb will begin to be enlightened again; 
but it is her Rotation on ber own Axis, that determines the Length of het 
natural Day, that is, from any one Meridian or Noon of the Moon's Day 
to che Meridian or Noon of her next Day. hen „ 


Eh | 224 Of the E A R T H. 


What has been ſaid of the Moon, with regard to her Light, may with 
equal Truth be ſald of the Earth: For the Light of the Earth is but bor- 
rowed, and ſerves as a Moon to that Body, which we call our Moon. 
When the Moon is at the Full with us, the Earth is a New Moon to the 


Inhabitants there; and when it is New Moon with us, tis then the Earth 


ſhines with great Luſtre there, and becomes a reſplendent Full Moon. 
If both Bodies refle& Light in Proportion to their Magnitudes, 'then the 
Earth will repay the Moon with fitteen Times more Light than it receives ; 
for the Barth appears to the Lunar Inhabitants fifteen Times bigger 
Thus the Earth and Moon reflect the Sun's Light alternately on, and be- 
come Moon's to each other; continually waxing and waining ; and when 
in 43 Quadratures, are at one and the fame Time half enlightened to 
each other, each ſeeing the other wich the Sun above the Horizon, bu 
with theſe Differences; 0 0 1 g 

Firſt, that our firſt Quarter is their laſt, and then we ſee the Moon ta 
the Eaſt, and the Sun to the Weſt in the Afternoon ; while at the ſame 
Time, they ſee our Earth to the Eaſt, and the Sun to the Weſt in the 


Morning of their Day. 


Secondly, That our laſt Quarter is their firſt ; and then we ſee the Moon 
to the Weſt, and the Sun to the Eaſt in the Morning, while, at the ſame 
Time, they ſee our Earth to the Weſt, and the Sun to the Eaft in the 
Afternoon of their Day. 6 | 
The Earth has two Sorts of Rotations or Revolutions: The fuſt is a 

central one upon its own Axis, once in 24 Hours, which conſtitutes our 
natural Day; viz. from Noon to Noon: And the ſecond is a circular one 
round the Sun, which it performs in 365 d. 5 b. 49 m. 58 /ec. making our 
Nate, 
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e, The reſt of che Planet, primary and ſeacondazys N 


before, in the * of the — Syſtem, prevents ; a 
65 2 them here'; only 18. very.far wp patty Pare By of .the. moſt dj 


of the fd s P AK. 


The fixed Stars are ſo called, becauſe they always ſhew themſelves i in 

key Situation, ay NE oy Sap . as * 

are generally accounted as 4 in Cepters 
of their own Syſtems, and ſhining with their own Ln 2 ht, havin 
other Bodies vs cr" round them, as the Moon, Earth the reft © 

the Planets do round: about the gun in our Syſtem. 

ln Number, they are without doubt innumerable, becauſe very many 
of them, and by fir the greater Part, have never reached human Sipht, 
even wich the beſt Teleſcopes ; and thoſe that have been etumerated, are 
ſo extreamly diſtant, that no Art of Man hath yet been able to ſuraiſh us 
with Inſtrumęnta, whereby any tdlerable Account of them may be given, 
' otherwiſe than as they appea r, me pn and ſome leſa than others; 
which may be owing, in * reat Meaſure to the Differences of their 
Diſtances from the Eye, as well as from the Differences of their Bulks.— 
From this Difference of their Bulles-(in Appearance at-leaſt) they are diſ- 
tinguiſhed according to their Magnitudes, ur. 6, or as ſome ſay 7:3 and 
hence, ſome Stars which appear the largeſt, ate ſaid to be of the firſt 
Magnitude ; others appearing ſomething leſs, of the ſecond Magnitude ; 
others again of the thixd, fourth, and th Magnitade; and the ſmalleſt of 
all, of the fixth or ſeventh Magnitude. 

As to their riſing in the Eaſt, and fetting in the Weſt, like the other 
Luminaries, it is owing to the Rotation of the Earth on its own Axis, from 
Weſt to Eaſt, once in 24 Hours ; it being not unlikely, in the mean Time, 
but they mee oF our Sun bayy theix reſpoRtive Motions, each one on 
its own 

For the better underſtanding and diſtinguiſhing them one from en 
they have, long ſince, been reduced to eertain Forms, Fi 
according to the Conceptions of the Ancients- in the E Age: hurl of & 
World, which have ever Lace been handed down to us under the ſame 
Rep reſentations ; ; and as later Times have produced ſome Improvements ; 
ſo additional Conſtellations have been made, till at laſt they are juſt as we 
now obſerve them upon the celeftial-Globe. And as there are yet ſome un- 
formed Stars: ſo in Time das they allo. 9 
new Conſtellations. | 


2 -o 


| The fixed STARS admit r four” great Dinos wit, | 


I. The Northern Conſtellations. 
2. The Southern Conſtellations, * 
3. The Conſtellations, or Signs of the Zodiac. © 


+ The ia Laces; ab 3 
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1. Of the NORTHERN  CONSTELLATIONS. 


The Northern Conſtellations are ſo called, becauſe they are ſituated 
round about the Celeſtial Globe, in the Northern Hemiſpbere; i. e. between 
the North Pole and the Zodiac. They are 36 in Number; which, with 
the Number of Stars in each Conftellation, and their Magnitudes, will 
| Rand as in the following Table, according to Mr. Robert ſon. 
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— 


— — 


Ueda eee ade Bong) too; inc] os £0 


Draco; the Dragon 
a Cepheus — — ͥ — 2 

Canes Venaticiz the Greyhounds, viz. }- 
4 Afterion and Chara '.— = 1 
Bootes ; the Bear-keepe 
dah Mznalus; the Mountain my 
nalus | 
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or Caroli ; Charles's Heart 


Northern Crown ——w—— w ww 
Hercules Engonaſis, becauſe he is 
kneeling =» = + = = = - 
erberus ; the three-headed Dog 
Lyra; the Harp 


| _ — — = 
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of 


| Olrt - - == = = = 
Vulpecula; the little Fox = + 
Anſer; the Gooſe . = = = = 
Lacerta; the Lizard 
Caſſiopeia — — 

| 3 Camel- panther, or 


Camel - leopard 


— — — — — 


| {Serpentarius, Eſculapius, or Orphiueus 
| [Sobieſki's Shield = 4 


Urſa Major; great Bear, or Charles's 5 
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ma Berenice; Barenice's Hair " 
Corona Cnoſſta; Ariadne's, or Fj 


: 
us; the Swan, n 20 
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Serpens ; the Serpent of Ophiucus = - 


Aquila; the Eagle = = = = = = 
Antinous - _ — — — —2— 
Delphinus; the Dolphin 
Equulus; the little Horſe, or Colt- 
Sagitta ; the Arroẽ—— = = .- 
Andromeda = - — 4 
Perſeus, with Meduſa's Head = = = 


Pegaſus ; the winged or flying Horſe ' 
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Nuts of the ConsreLLaTIONs, | the | the Manu nne 


; bebe. [Telefe. | 1 | INLEVI V [VI 
[Auriga ; the Charioteer or Eriethonius, . pk: 
which contains two others, wiz. | 
| Capra or Hircus, ' the Goat, and "_ 45 | 11 2] 1] 9] 9125 
| HO Sn = JN i 
ynx ; the Tyger!k‚‚ = -| 4 55 of 1821/25 
Leo minor; hs little Loon <| 17 20 16s 
riangulum majus ; the great Triangle 5 10 gf of 3} x| 6] — 
Triangulum minus; the little Triangle] 3 5 oj of of of. 5} 
Muſca; theFly= = - [4 6 o[ 1] 2| 2! 1 
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2. Of the SOUTHERN CONSTELLATIONS. 


The Southern Conſtellations are ſo called, becauſe they are ſituated 
round about the Celeſtial Globe, in the Southern Hemiſphere ; i. e. between 
the South Pole and the Zodiac. They are 35 in Number, which with the 


Number of Stars in each Conſtellation, and their Magnitudes will ſtand 
as in the following Table. | 


tars on by ; s 
unf the ConsTELLATIONS, | the | the MAGNITUDES. 


Globe. [Telefe. | I | [TL] V — 
5 n 
etus; the Whale = = = ] 38 80 1 281310047 
Eridanus ; the River Po = ĩ | 39 | 72 | 00240198 
Anſer Americanus ; American Gooſe, 
| Le Price's Globe 4: 9417139 
Oh = — = — — —. = - | Oo | 93 | 2] 4 3119565 
Monoceros, or the Unicorn = = -| 16 | 32 | © foto 
= 2 8 ” e om 14 1 ol 1 6 2410 
JHydra ; the Serpent: [ 33] 530 1] 3114113122 
Sextans Uraniz ; Urania's Sextant = “5 4120 of of of 4]. 
rater; the Cup - - - - - | 9 1] o of8þ2}1 
rnix, or Corvus; the Crow = = = 8 8 of 2] 2] 2] 2 
entaurus ; the Centaur =, = J 28 35|2]6|6 141 $] © 
upus ; the Wolf = - = - - -| 24 | 360 ©] 3] 61181 9 
Altare, or Ara; the Altar = = = 7 9 oo] 1] 6] 1] 1} 
Dr 3[9qÞoÞ.9» 
Pavo ; the Peacock = = = = = -| 13| 14]© 131514 
c Ede aaa % 4 % 
|Grus ; the Crane = = = = = [ 1314 2| 1] 2 9, 0 
nr nm orb if [ye 
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FF 
Lepus; the Hare = —-— = = -| 12 1 
Columba Noẽ or Noachi; Noah's Dove| 10 dl 2] 66 
Robur catolinum; the Royal OK. 10 | i] 2 6 44e 
Argo Navis; the Ship Argo = = I 45 611113140 
Se; tbe +: | ; 5 
Canis major; the great DRg-— 18 1540 ; 
Apis; the Bees — . = } not on Price's $ of o| 2| 2] © 
Hirundo; the Swallow Nen ER4s- of of 4] 3 1 
Indus; the!Indian = = = 13 of of '4| 6] 
||Chamelion = —- = = =- — = | 10 of o] of g[ 1 
Piſeis Volans; the flying Fiſh = = 5 'of cl of 6| 1 
Xiphias, or Dorado; the Sword Fiſh -|. 4 | _ ol 2] 2| 1] 2 
Apvs ; the Bird of Paradife = =' = 9 12} of © of of12|o 
Muſca; the Indian Fly = - - 4 4 | oþo} 4| © 
Touean; the Indian Fowl = = = 9 8 fool 4| 3| 1 
Hydrus; the Southern Serpent— “11 14 © 1 3100 © 
Croſiers; the Croſs-———— i 4 4 oz 2 ooo 


3. Of the CON STELLATIONs, or SIGNS of the ZODIAC. 

The Signs of the Zodiac are in Number 12; and are divided into two 
Parts; vix. fix Northern Signs, and fix Southern Signs. When the Sun 
has North Declination, he moves along the Northern Signs, and; conſe- 


2 makes Summer to all thoſe. Inhabitants in the Southern Hemi- 
: ſphere, and Winter to all thoſe in the Northern Hemiſphere. 
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| ky Globe. Teleſc. III IIIA VTY (VI 
| FM {Np — — — — — — - —— — . — 
Aries; the Ram = = = = = J 19] 46 [of 13/53 


, * # 1 
— - — — 41 109, 0} 1} a 


3.9471 
= >» —— 29 486366 
= — ” — 5 22 75 ; © 6 861 
- —- - 41.93 | i 9 TRIES: 
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. $0UTHERN SIGNS. 
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; | anblWacniTUDpEs. 
Nauzs of the ConsTreLLAT1Ons. N Tae Tu II 
Libra ; the Balance = = = == .13 | 33] 0} 2] 1] 8] 3lig 
Scorpio ; the Scorpion = = J 28 | 44 | 1| 3] 6114] 5115 
Sagittarius; the Arche —ꝛ [ 21 48 1 519122 
Capricornus; the Goat = - - - J 19] 58 of o 2 5| 942 
Aquarius ; the Water-bearer and Water| 37 | 93 | o| of 4| 7 28054 
: Piſces ; the Fiſhes, including the Linea | | 
Auſtralis and Borealis = = „ 37 11 8 . 28 74] 


Mere 1, The Stars in each Conſtellation, diſcoverable by the bare Eye, are by ſome 

 faid to be more, by others leſs : However, in the firſt Column of the Account 

aforegoing, I have only given thoſe which are upon the artificial Globe; eſpecially 

| as I met with ſome, ſo extravagant as to give a larger Number in ſome Conſtella- 

| „ 1 the Jane Eye, than that accurate obſerver Dr. Flamfteed could do by his 
Cope. | 

2. There are five Conſtellations on the Globe; viz. Camelopardalur, SextansUranie, 

Corona Auſtralis, Indus, and Toucan, that have more Stars in each of them, than 

appear by the Teleſcope. How that happened, I am not able to judge, unleſs 


3 ſome were taken upon Truſt: However, as I found them ſo upon the Globe, I 


Choſe to make this Obſervation, by Way of Note, rather than wholly pals by the 
ſame, that it might not appear to be any miſtake of mine, 
Px” Of the VIA LACTEA. 
The Via Lactea, milky Way, or Galaxy, is ſo termed from its white- 
neſs or particular Light: and is occafioned by a prodigious Number of 


Stars, that ſeemingly are very cloſe together, and produce that luminated 
Circle quite round the — Theſe Stars are not Viſible without an 


Inſtrument ; but, by a good Teleſcope, and a good Eye are diſcoverable 
enough, and appear an incredible Number. 

The Via LaFea is diſtinguiſhed on the artificial celeſtial Globe, by an 
irregular Cingulum, or Girdle of a bluiſh Colour, If, you begin at Au- 
rige, it paſſes on towards the South, thro*. the Head of Moneceros, leaving 
Orion and Canis Major to the Weſtward ; then it you thro* the Rigging 
of Argo Navis, Robur Carolinum and Crux; from thence it paſſes along by 
Centaurus and Lepus, and takes in the Tail of Scorpio, the Foot of Serpenta- 
rius, and Part of the Bow and Arrow of Sagittarius; from thence it paſſes 
on between Antinous and Serpentarius, including Scutum Sobigſti, where it 
divides ; one Part taking in Aquila, Vulpecula, and one Wing of Cygnus ; 


the other beginning at Serpentarius, includes a ſmall Part of Cerberus, Part 
of the Tail and Wing of Lyra, and the Neck, Body and Tail of Cygnus, 
© where they join again and become One, and paſſes between Cepheus and 


Lacerta, taking in Caffiopeia, where it inclines towards the Equinoctial. 


and takes in Per/eas, an ſo meets again at Auriga, and finiſhes that great 


Circumference, 
* 


(16). 


© The utes Magellanice due, or v0 Clouds of Magellan, ſo ealled from 


their being over Terra Magellanica, hy of the ſame Nature with the 7 


Ladtea, but no Part thereof, bein t a Diſtance from it. of 
"008 Kind alſo, are the Nebulout'St 4. 


engt STARS. | 
bel stats afford a whitiſh Light, reſembling that of che Yie Ladis, 


and Notes Magellanice ; ; and like them alſo, are nothing elſe, but an | 


Aſſemblage of exceeding ſmall teleſcopic Stars, ſeeming placed ſo near 
each other, that their Lights meeting together, form to the Eye, that one 
particular Light, which we ſometimes behold, in a clear Ni without 


the Moon. Or they are like a Light ſhining thro? a Miſt or og {whence 
the Nome Nelalonr: Bom Nelals rfnatf-white Clond Miſt or ) which 


cannot be ſeen diſtincly, but only as * circumjacent Miſt itſelf is en- 


lightened by it. 

„ese * ; 

1. Some appearing with a whitifh Light about them ; ſuch as the Star 
in the Middle of Orion Sword, which, beſides that Star, contains 11 other 
ſmall teleſcopic Stars: And 2. The Pleides in the Neck of 8 are ſaid 0 
| * of that *. 


G 2 _— * 2 . ** „ 


PROBLEM I. 
The Day of the Mouth being given, nee 
Given, April 19th. _ 
Required, the Sun's Declination. 


i Find the Sun's Place in the Ecliptc for the iven 1 
ee Y my 


2, Bring it to the Meridian, a — 112 16' North, 


Again, | , 
Given, November 14th. | 
Required, the Sun's Declination. 
| Anſwer * 200 South. | 


PROBLEM II. 


The Sun's Declination being given, to find the Day of the Month. ; 


Note, It muſt firſt be determined, whether the Declination be North or South ; and 
alſo, whether the Sun be on the Eaftern or Weſtern So of the Tropic of & or 
OR ONO Rs We ny FIGS Wa Nerth or 


oo, the Syn's Neclination 120 16' N. on the Weſtern Side of the 
Tropic of , or in the ſecond Quarter of the Ecliptic. 
Required, the Day of the Month. 


1. Mark the Sun's Declination on the Meridian with Chalk. 
l ix 2. Turn 


(1497) 
2. Turn the Globe, till ſach Part of the Ecliptic as is on the Weftern 


Side of the Tropic of es coincide with the ſaid Mark, which determins 
the Sun's Place to be 290 7“ in Pp, 


3- Look in the Calendar on the Horizon, or in an . a 


again the Sun's Nes, you will find April i gib. 


. Again, 


Given, the Sun's Declination 180 20 8. on the Weſtern bide 6f the 
| _ Tropic of M, or in the fourth Quarter of the Ecliptic, - 

Required, the Day of the Month. _ 

Anſwer, November 14th. 


PROBLEM 11. 


The Day of the Month being given, to find the Sun's Right Aſcenſion. 


\ Given, September 27th. 
Required, the Sun's Right Aſcenſion for that Day. 


1. Mark the Sun's Place in the Ecliptic.on the Globe. 
| 2. Bring the ſame to the Meridian, and fix'the Globe. 
Obſerve what Degree of the Equinoctial is cut by the Meridian, 
REL from. the firſt Point of , which is about 1830 30, that being 


the Right Aſcenſion required. 


Note 2. if any other Day be propoſed (as it as te bets; Re Labs 
have a Number of them) the Sun's Place, for the given Day, is readily obtained 
on the Horizon, or by Parker's Ephemeris, 

3. When the Sun juſt enters the fir Scruple of M he is then in his greateſt and 
leaft Right Aſcenſion at the fame Inſtant ; the ending of not being the ſame 
Point with the Beginning of another : Hence, when the Sun's Right Aſcenſion is 
17 that being the grerteſt, he is faid to have no Right Aſcenſion at all, that 
* being — very Point of the Beginning af his Right Aſcenſion, 

e Latitude in this 8 of the Queſtion, becauſe, whatever the Right 
Aſtenſion is for an 7 is the ſame in every Latitude, and the Meridian will 


the lame Degree, whether the Sphere be * oblique, or 


[ 


PROBLEM IV. 


The Latitude of a Place, and. Day of the Month being, given, to find 
che Sun's oblique Aſcenfion and Deſcenſſon. | "> 


Given, London, 5 1 32' North, Sept. 27th. | OR. 


Required, the Sun's oblique Aſcenſion and Deſcenſion. be 


1. Rectify the Globe, for the given Latitude. 
2, Mark the Sun's Place upon the Globe, 
3. Bring it to touch the Eaſtern Side of the Horizon, 


. Obſerve what Degree of the Equator is cut by the Horizon ; for hay 5 


is Sun's oblique Aſcenſion, wiz. 1869 30. 
Bring the Sun's Place to touch the Weſtern Side of the Horizon. 
. Obſerve what Degree of the Equator i is cut by the Hotizon, for * 
is the Sun's oblique Dekenkop, vix. 183% 


v  FROB. 


* 
— 
— 
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PROBLEM . 


the Sun's aſcenſional Difference, 1. e. how much he riſes or ſets, before 
and after 6. By Which means-the Length of any my may be found, if 
the Index were loſt. 
Given, London, Lat, $19 32 N. Sept. 27th, 
2 Required, the Sun's aſcenſional Difference. | \ 
1. Find the Sun's right and oblique Aſcenſion, by Prob. III aid IV. 
2. Subtra& the leſs from the greater, which ſoever ny be, hace the Ree 


mainder is the aſcenſional Difference. 

0 t 
Oblique Aſeenſon - 186 30 2 
Right Aſcenſion = = = 183 30 135) 180 (12 


Aſcenſional Difference = 3 7» | 


Divide the aſcenfional Difference | 15 (which are e of 
the Equator, that paſs the Meridian of 2 Place in an Hour) the Quo- 
tient is the Anſever i in Time, which the Sun riſes or ſets before or after 6, 
wiz, 6h. 12“; i. e. the Sun riſes 12 Minutes after 6, and ſets 12 Minutes 
before 6; hence 5 5. 48m. which is the Time from Noon to Sun-ſet, 
doubled, gives 11 5. 36 *. = the Length of the Day. | 


Note, The Sun's Right Aſcenſion, exceeds his oblique Afcerfion, from ꝙ to &, 
which is the Summer- half Vear, and then the Sun riſes before 6 and ſets after 6 : 
Bet, from n to , which is the Winter-half-Year, the Sun's oblique Aſcen- 


Sow. exceeds his Right Aſcenſion, and then he riſes after 6, and ſets before 6'— 


Or thus; 
When the Latitude and Declination, are of one Kind, i. e. both North or both South, 


the Days are longer than the Nights ; therefore the Sun riſes before 6, and ſers | 


after 63 but, if of different Kinds; i. e. one North and the other South, then the 


© ire „ and ſets before 6 z and then the Nights become longer than the 
ys 


PROBLEM VL 


The Latitude; 2nd Day of the Month being given, ta find the Sun's 
Amplitude. | | 


Given, 1 Lat. 51* 32' N. Sept, 27th, 
Required, the Sun's Amplitude. 5 

1. Rectify the Globe for the given Latitude. 

2. Mark the Sun's Place in the Ecliptic. 

3- Bring it to the Eaſtern Side of the Horizon, which ſhews his ring, 
and fix the Globe. X 

4. Obſerve how mary Degrees, on the innermoſt Side of the Horizon, 
the Sun is from the Eaſt Point, which is his Amplitude at riſing, on the 
given Day; wiz. 3® go' S. or E. by S. 3 E. =E. 4 S. neare 

5. Bring the Sun's Place to the Weſtern Side of the Horizon, which 
ſhews his ſetting, and fix the Globe. 6. Obſeryg 


The Latitude of a Place, and Day of the Month being given, to find 


give 


tw 
8. 


By ( 149 9 

6. Obſerve how many Degrees, on the innermoſt Side of the Horizon, 
the Sun is from the W (Point, which is his Amplitude at ſetting, on the 
given Day ; viz. 30 30 S8. or W. by S. 3 W. =W.+S, neareſt, + 
Nee, Whatever the Sun's Amplitude is to the Northward or Southward of the Faſt. 


Point, at his rifing, tis the ſame, or very nearly ſo to Northward or South- 
ward of the Welt Point at bis ſerung. FAD 10 


PROBLEM VII. 


The Latitude, Day of the Month, and Hour of the Night being n, 
to find the Sun's Depreſſion owe the Horizon, 


Given, London, Lat. 5 1 32' N. May 20th, 11 hre. P.M. 
Required, the Sun's Depcafien below the Horizon, at that Tine. 
1. Elevate the Pole to the given Latitude. 
2. Mark the Sun's Place in the Ecliptic. 
3. Bring it to the Meridian, and fix the Globe. | 
4. Put the Index at Noon. 
5. Find the oppoſite Place in the Ecliptic, by turning Ft Globe, till 
the Index points to 12 at Night, and mark it. 
6. Turn the Globe, till the Index points to the given Hour, and fix it. 
9. Fix the Quadrant of Altitude in the Zenith. 
8. Bring the Quadrant of Altitude to touch the faid oppoſite Point in 
the Ecliptic, then will the Quadrant ſhew how many Degrees that is above 


the Horizon, which is equal to the Sun's Depreſſion below the Horizon, 
at the given Hour ; VIZ, 7 . 


PROBLEM VII , 


The Latitude, Day of the Month, and Tour being given, to find ay 
Sun's Azimuth, | 


Given, London, Lat. 32'N. May ned and 9, A, M. 
Required, the Sun's FR N. 
1. Rectify the Globe for che given Latitode. 
2. Fix the Quadrant of Altitude in the Zenith. 
Find the Sun's Place in the Ecliptic. 
4. Mark it, and bring it to the Meridian. | 
5. Bring the Index to Noon. 
Fay Turn the Globe about, till the Index points to the given Hour, and 
it. 
7. Bring the Edge of the Quadrant to touch the Sun's Place. 
8. Examine the innermoſt Circle of the Horizon, and the Diſtance be- 


tween the South Point and the Quadrant, will ſhew the Azimuth to be 
8. 660 E. or 8. E. by E. ZE. at the given Time, 


Note, The Sun's Azimuth may be found at any Hour. If in the Morning, it muſt 
de an Arch of the Horizon intercepted between that Azimuth Circle, which paſſeth 
thro' the Center of the Sun, and the Meridian in the oriental or Eaſtern Herni- 


* but, if, 3 then in the occidental or Weſtern, 


4 | p ROB. 


cw). 


"PROBLEM Ix. 


The Latitude, Day of the Month, and Sun's Azimuth being given, to 
find the Hour of the Day. 
Given, Londen, Lat. 31* 32 N. May 20th, Sun's Azimuth 8. 63K. 
Required, the Hour of the Day. + ö 
1. Rectify the Globe for the given Latitude. 
2. Find the Sun's Place in the Ecliptic. 
3. Maꝛrle it, and bring it to the Meridian, and x the Globe, 
4. Bring the Index to Noon. 
5. Fix the Quadrant Auer in the Zenith. 
6, Bring the graduated Edge to the given Aziniuth, and hold it there. 
ad: 2 = lobe wi ch . other mp till the Sun's Place touch the 
of the Quadrant, e again, 
. Obſerve the Index, and you will find it point to 94 AM. wh 
the 5 of _ ys 


1 RR . 


"PROBLEM Xx. 
Any particular Star being given, to find its right AſcenGon. 
Gives: Bellenin, the bi Star in Orion, 
Required, its right 1 
We, The Day of the Menthvis out of the iv dm ce, beute ol! the © 


Stars come to the Meridian of any Place, 4 inutes ſooner every 24 Hours, than 
in the preceding ; which is the Reaſon why they incline to the Weſtward more 


and more prery Day, till at laſt they diſappear at Night, and are with us by Day, 
1. Bring the given Star to the Meridian, and fix the Globe. 
rk Obſerve w FF 
rec 1 from the firſt Point of , which is the right Aſcealion 277 . 
ge Fl 
1 in the left Foot of Orion = 75 30 
Sirius, or the Star- - = 98 30, 
Cer Leonis, the Lyon's Heart - = 1458 30, 
Note, As the right Aſcenſion (above) end Declination (hereunder). of the fixed Stars 
are conſtantly aktering, it is impoſfible to be ſo exatt — beſt Globes) in their 
Dilcovery, as by Aſtronomical and 5phetical ehe. 


3 f PROBLEM XI. 


Any - Star being given, to find its Declinamon. 
Given, Deneb, at . Root of the Lion's Tail. 
| Required, its Declination. 
1. Bring Deneb to the Meridian, and fix the Globe. 
, Obſerve - from the EquinoRtial, viz. 172 301 N. =its 


. 30 N. 
Spica, ditto = = = = 9 308. 
Arcturnt, in Boites = = 21 7 N. 


py, ROA. 


( 151 +) 


PROBLEM XI. 
Any particular Star being given, to tell its Latitude and Longitude, 
Given, Alcair, in 4 A. OO 
Required, its 1 and N | 
1. Elevate the North Pole to 66® f. 
2. Bring the ſolſticial Colure to the Meridian, ſo that 25 may be N. 
e then will the Ecliptic coincide with the Ho- 


ae "3. Fix the Quadrant of Altitude in the Zenith, which here, is over the 
Pole of the Ecliptic. 


„„ will Alair appear by the Quadrant 
2 t. 30 N 


5. r 40 in ar 
or 298 oo' from V, which is its Longitude. 
Nova, or the new Star in Cygnus, — Lat. ben 
or 3219 from , wy 9 
The left Eye of Caput Medu/e, has * N. Lat. and 229 50 in 
8 or 52 50 from M, Longitude 
PROBLEM XII. 


The Day of the Month, and right Aſcenſion of a Star being given, to 
find the Time, when that Star culminates, or comes to the Meridian. 


1. The Star Eaftward of the Sun. : 
hon, Agar, and the right Aſcenſion of the Star, on Caftor”s 
Left.hand = 


Required, the Time, when that Star culminates. 
1. Bring the Sun's right Aſcenſion to the Meridian. 
2. Put the Index to I at Noon. 
3. Bring the Stars right Aſcenſion to the Meridian, and 1. the Globe. 


4. Obſerve the Index, and ic will point at 2 b. 4 P.M. which is the 


Time of the Star's Culminating. 


ARITHMETICALLY. 
SubtraRt the right Aſcenſion of the Sun, from the right Aſcenſion of the 
Star (adding if needſul 360®) the Remainder is the Difference, or Arch 


of the EquinoQual, that has paſſed the Meridian, between Noon, and the 
Time of the Star's — Thus, 


Right Aſcenſion of the Star = 98 © 
Sun = 63 54 


15) 34 612 
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bo 
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2. The Star Weſtward of the Sus. | 


Given, May 27th, and the right Aſcenſion of the Star on Hndremede' | 
left Elbow = 7? 
Required, that Star's 3 | 


1. Bring the Sun's ri he Aſcenſion to the Meridian 
2. Set the Index to 
3. Bring the Star's right "Aſcenſion to the Meridian, and fix the Globe. 
- . 4- Obſerve the * which will point at 8 5. 4 A. M. for the cul- 
minating. 
| ARITHMETICALLY., 

93 0 | 


ht Aſcenſion of the Star = 7 45 
—— — — -» 360 o 


„ 
Right TR of the Sun = 63 +4 


15) 303 51 (20 


3 
15) 231 (15 5 b. 5 
6 20 * 24 
866 120 0 
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PROBLEM XIV. | ö 


The right Aſcenſion and Declination of any Star being e to find 
that Star upon the celeſtial Globe. 


= 1 


Given, a certain Star, whoſe right Aſcenſion is 84 52 
Declination i is 8 ON. 
Required, that Star. 


* 84” 52' on the Equinoctial to the Meridian, and fix the 


z. DireQly under 89 N. will appear the bright Star on Oris right 
Shoulder, which is the Star bras. . 


| PROBLEM XV. 


The Latitude of a Place being given, with any particular Star, to find 
the oblique Aſcenſion and Deſcenſion of that Star at that Place. 


Given, London, Lat. 5 10 32/N. and Cor Hydre. 
Required, the oblique Aſcenſion and Deſcenfion of that Star. 


1. Rectify 


( 1330 


1. Rectify the Globe for the given Latitude. 

2. Bring the given Star to the Eaſtern Verge of the Horizon, and fix 
the Globe, _ | 957.4 

3. Obſerve what Part of the Equinoctial is cut by the Horizon, viz. 
1479, which is its oblique Aſcenſion. 

4. Bring the giyen Star to the Weſtern Verge of the Horizon, and Rx 
the Globe again. | 8 
- 'g, Obſerve what Part of the 38 is cut by the Horizon, wiz, 
130®, which is the oblique Deſcenſion. ; 181 


PROBLEM XVI. 


The Latitude of a Place. Day of the Month, and any particular Star 

being given, to find the Time of that Star's riſing and letting, together 

_— the Point of the Compaſs it riſes and ſets on, and its Duration above 
orizon. ö 


Given, London, Lat. 5 1 32 N. June 4th, and — in Virgo. 
Required, the Time of that Star's riſing and ſetting; the Point of 
the Compaſs it riſes and ſets on; and its Duration above the Ho- 
rizon. 
1. Rectify the Globe for the given Latitude. i 
2. Find the Sun's Place, —2＋ on the Globe; bring it to the Meri- 
dian, and fix the Globe. | 
3. Pat the Index to Noon. | 1 ; 
4. Turn the Globe, till the given Star touches the Eaſtern Horizon, 
and fix it again. 3 | | | 
; 55 5 the Horizon, it appears, that the given Star riſes E. N. E. 2 
ittle E. a 
6. By the Index, it appears, that it riſes at 52 P. M. | 

7. Bring the given Star to the Weſtern Horizon, and fix the Globe 

again. Hi | 

5. By the Horizon, it appears, that the Star ſets W. N. W. 

1 By the Index, it appears, that the Star ſets at 3 hrs. A. M. the next 
orning. $956 | : 
10. The Time between its riſing and ſetting, is the Time of its Dura« 

tion above the Horizon, wiz. 14 hrs. 8 min. Oy | 


/ 


= 


< ARITHMETICALLY. 
Subtract the Star's riſing from its ſetting (adding 12 Hours if need be) 
that Difference gives the Time of the Star's being above the Horizon. 
S | 


8 PROB- 


l 
* k 


rt ;084 5 


e XVII. 


2 Stan being given; to find their Diſtance in Degrees n 
- Note, This admits of four Variations, | 


- 


1. Under the fame Meridian. 


Given, two Stars, one in the left Foot of Chara, the ober new the 
 Topof the tight Wing Of Virgo. 
Required, their Diſtance. 


1. Bring the given Star to the Meridian, and fx the Globe. 
2: Note, their Declinations, which. in this Caſe, are both North, 


ates; Take the Difference of their inations, Which is the Diftance re- 
qi vix. | | | 


* 


” 
That in Chara = 35, 30 N. 
Virgo = 17 30 N. 


— — 


Difference = 18 © = the Diſtance. 


1 * 


2. Under the ſame Parallel or Declination. 


Given, one Star at the Top of the Ear of Bebtes, and another in the 
lower Jaw of Chara, both in 41 of North Declination. 
Required, their Diſtance. 


1. Bring both of them above the Towne and either of them to the 
n and fix the Globe. 


r 


3. In an oblique Situation. | 
Given, Arurus in Boites, and the Star in the right Shoulder of Ser- 


tentarius. 


Required, their Diſtance. 


„ 2% 1 


4. In the Eavigodial, or very near it. 


Given, the Star next above the Belt of Orion, and another on the 
Bottom of the Neck of Monocer os. 


Required, the Diſtance. 


Reckon on the EquinoRtial, the Degrees between thetn, and that is the 
Diſtance, wiz. 25 30', 


Note 1. 


000-3. 
e Vone of the aforeſaid Diſtances are to be underſtood as real (for that no Man 


enn tell) much leſs are they capable of being converted into Engliſh Miles, but 
only as they appear to us under their different Situations, 


All the forgoing Varieties are reducible ley poor ye of uſing the Quadrant ; 
et but for the ſake of the Learner, 1 choſe theſe ſeveral 


PROBLEM XVII. 


The Day of the Month being ede to find all thoſe Stats that will 
culminate, South, or be on the 2 both at Noon and Midnight. 
Given, July 19th. 
Required, all thoſe Stars, that will be on the Meridian at Noon and 
at Midnight. 


1. Mark the Sun's Place on the Ecliptic. 

a 3 fe bo to the Meridian, and fix the Globe, | 
Put the Index to Noon. 

5 Obſerve what Stars lie under the Meridian, for thoſe are the Stars 

that South at Noon. 

5. Tura the Globe, till the Index points at 12 at Night, and fix it 
ain. 

7865 Obſerve what Stars lie under the * for thoſe are the Starz 

t South at Midnight. 


PROBLEM XN. 


The Latitude of a Place, Da fl of the Month, and Altitude of any MALE 
$tar being given, to find the Hour of the Night. 


Given, London, Lat. 510 2' N. Dec. 28th, and Deneb in Leo, Alti- 
tade 40 in the oriental Hemiſphere. | 


Required, the Hour of the Night. 


Note 1. It is neceſſary to know on which Side of the Meridian the ster ii at the 
Time of Obſervation, becauſe it will have the ſame Altitude on bath. Sides of it, 
roar muſt be taken with a Quadrant, or ſome n 


. As any Star may be taken at Pleaſure, it will be beſt to chuſe one that is n6t tos 
near the Meridian: becauſe for about two Hours, i. e. an Hour before, and an Hou 
after any Star comes to the Meridian, the Altitude varies but very little eſpei- 
ally if near the Zenith, 


1. Rectify the Globe for the Latitude. 
2. Put the Quadrant of Altitude in. the Zenith. 
3. Bring the Sun's Place to the Meridian, and fix the Globe, 
4. Put the Index at Noon. 
5. Move the Globe and the Quadrant together, till the Center of thy 
* meets the Quadrant in the given Degree of the 1 Altitude. 
6. Obſetye the Index, which points to almoſt 2, 0 the Hour res 


quired, 


| | Note 1. 
X 2 | 


— — 


(' 156: ). 


Note 1. If the ſame Star, and the ſame Altitude be ſuppoſed in the oceidettal He- 


miſphere, or Weſt. fide of the Meridian, the Operation on the Globe is the ſame, 
but, it will give a different Haur, vim. about 8 J. 6 m. A. M. of the ſame Day. 
2. If the obſerved Star be upon the Meridian, at the Time of Obſervation, e Hour 
will be ſhewn, by bringing that Star to the Meridian of the Globe, and the Index 
Vill mer the Hour of the Night, wiz. about 5 >. 7 m. A. M. of the lame Morn- 


ing. 
PROBLEM XX. | 
The Latitude of a Place, Day of the Month, and Hour of the Night 
being given, to find the Azimuth of any particular Star at that Time. 


en the Azimuth of that Star. 
1. Rectify the Globe for the given Latitude. 
2. Mark the Sun's Place in the . bring it to * Meridian 2. 
fix the Globe. 
3. Bring the Index to Noon. 
**4. Fix the Quadrant of Altitude in the Zenith. 
5. Turn the Globe, till the Index points to the given Hour, and fix it 
again. 
1 Look for Lyra on the Eaſtern - ſide of the Meridian, and drin for 
 Aſfmgue. 
7. Lay the Quadrant over that Star, and hold it there. 
8. Obſerve where it cuts the Horizon, wiz. N. 7401 E. E. N. E. 3 
E. _—_ | 


PROBLEM XXI. 


The Latitude of a Place, Day of the Month, and Azimuth of an any 
particular Star being given, to find thereby the Hour of the Night. 
. Given, Lendon, Lat. 51 32'N, Jong 2d, and Azimuth of Ae 
N. 73* E. 
Required, the Hour of the Night. 

| 1. Rectify the Globe for the given Latitude. 

| 2. Mark the Sun's Place in the Ecliptic, bring 1 it to the Meridian, and 

fix the Globe. 

| 3. Bring the Index to Noon. 
4§᷑. Fix the Quadrant of Altitude in the Zenith. 

i 5. Lay the Quadrant to the given Degree of Azimuth, and hold it there. 
| 6. Move the Globe, with the other Haud, till the Star touches the gran 
Anated Edge of the Quadrant, and fix it again. 

7. Obſerve the Index, which points at 9 F. M. che Hour ma 


PROBLEM XXII. 


The Latitude of a Place being given, to find what Stars never ſet, ard 
alſo what Stars never fiſe in that Latitude, 
| Given, London, Lat. 5 10 32'N. 
"OE r all thoſe * which neyer ſet, and which never riſe in 
BE mu Latitude. d . Refify 


+ ) 


. London, Lat. 51 32'N. June 24, 9 P.M. and Ages in, 


t 


( 299 ). 
1. Rectify the Globe for the given Latitude. 
2. Torn it quite round; and as you turn it, obſerve what Stars towards 
the North Pole don't go under the Horizon, which are thoſe that never ſet 
in the given Latitude ; and are called-Stars of perpetual Apparition, 

3. Turn the Globe again quite round; and as you turn it, look under 
the Horizon, and obſerve what Stars, toward the South Pole don't appear 
above the Horizon, which are thoſe that never riſe in the given Latitude ; 

of perpetual Occultation, fs 


and are called Stars 


3,004,500. 9 200m” 


The Latitude, Day of the Month, and Hour of the Day being given, 
to ſet the Globe in ſuch Manner as to repreſent the Face of the Stars at 


that Time above the Horizon, 


Given, London, Lat. 5 1 32 N. June 1/, at Noon. 
Required, the Facę of the Stars at that Time above the Horizon. 


1. By a Compaſs, place the Globe due N. and S. allowing the Variation. 
2. Rectify it for he given Latitude. | , 
3. Mark the Sun's Place in the Ecliptie, bring it to the Meridian, and 


fix the Globe. 


4. Put the Index to Noon. Thus you have the Heavens or Stars above 
the Horizon at that Time, tho' you cannot ſee them. | 
F. If you would ſee what Stars were above the Horizon any Time be- 
fore Noon (ſuppoſe 9 A. M.) turn the Globe, till the Index points to 9g. 
A.M. and you have all the Stars that were above the Horizon at that 


Time. 


Stars ſoever are juſt above the 


. 


and if you take the Altitude of 
freed wh Wren et 


 Heliacaly, 


ſetting : and what Stary you obſerve t 
are then juſt culminating or ſouthing. 
Note, By the Globe being thus placed, any particular Star obſerved in the Heavens 
may be ſound upon it; and onthe contrary, any particular Star obſerved upon the 
Globe, may be found in the Firmament ; and by this Means may alk the Stars be 
known, For a Line, ſuppoſed to be drawn from the Center of the Globe, thro* 
any Star, and continued into the Heavens, it will point cut the real Star therein : 


6. If you would ſee the Stars that will be above the Horizon, at 9 P.M. 
turn the Globe, till the Index points at the ſaid Hour, and you have all 
the Stars above the Horizon at that Time alſo. | 
7. If your Globe be placed abroad due N. and S. and the Weather 
clear without Clouds or Moon, you will find all the Stars to be in the ſame 
Poſition in the Heavens, as they are repreſented on the Globe: i. e. What 
kaſtern orizon, thoſe Stars are then juſt 
riſing; what Stars are juſt aboye the Weſtern Horizon, thoſe Stars are juſt 
o he juſt at the Meridian, thoſe Stars 


0 


PROBLEM XXIV. 


The Latitude of a Place, and Day of the Month being given, to find 
all thoſe Stars that riſe and ſet Poctically, 7. e. Co/micalh, Acronicalh, and 


Star in the Heavens, with a Quadrant, it will 
be, meaſured with a Quadrant of Altitude, 


1.C OS. 


0 . by 


Nate, Such Stars us rife = x the ride N ak oe ee 


Given, London, Lat. 512 32' N. and Func 1. | 
© Required, all thoſe Stars, which riſe and ſet Co/wmicaly, 
1. Rectify the Globe ſor the given Latitude. | 
2. Mark the Sun's Place on the Ecliptic,. bring it to the Kaltern Ha, 
zon, and fix the Globe. 
3. Obſerve what Stars are cut by the ſaid Horizon, for thoſe Stars riſe 
Cofmically. 
pr Obſerve what Stars are cut by the Weſtern Horizon, for thoſe Start 
ſet C:/mically. |» 


% 


2. Acronically. 
Noe, sech Stars an fle and fer rea eons re and er Anh, 


Given, as before. 
Required, all thoſe Stars, that riſe and ſet Acronicalh. g 


7. Bring the Sun's Place to the Weſtern Horizon, and fix the Globe. 


2. Obſerve what Stars are cut by the Eaſtern Horizon, for thoſe Start 
riſe Acronically. 


3- Obſerve what Stars are cut by the Weſtern Horizon, for thoſe Sh 
ſet Acronically. 


\ 3. Hddacaly, | e 0 
Note 1. Any Star is fad to riſe Haliorally, that is foen ut the Eater Horizon, a 


little before Sun-riſing. 

2. Any Star is ſaid to ſet Heliacally, that is ſeen at the Weſßern Horizon, a little 

' after. Sun-ſetting. 

3. The larger Stars will be diſcerned at a lefs Diſtance from the Syn than the ſmaller 
Ones ;-and therefore Stars of the firſt Magnitude may be ſeen ſctring within 130 of 
the Sun'sDepreffion below the Horizon: Starvof the ſecond Magnitude, within 14%: 
Stars of the third Magnitude, within 15 Stars of the fourth Magnitude, within 
16*; Stars of the fifth Magnitude, . 179: and Stars of the ſixth Magnitude, 
within 18. Hence, the Sun's Place being known, it will be eaſy to 2 what 
Stats will be at the forementioned Diftances from him at riſing and ſettiog, which, 
will be the He{racal riſing and ſetting, ' 

4. Any greater Light will ſomewhat obſcure a leſſer. The moſt lucid and potent 
Rays of the Sun, will therefore render the faint Light of the Stars invifible, when 
in the Courſe of the Sun, they. approach him, within thoſe Diſtances mentioned, 
according, to their reſpective Magnitudes, and then they immerge into the Sun's 
Rays, and are faid to ſet Heliacally ; and they thus continue conſtantly invible for 
ſome Time, and until the Sun is removed (or apparently ſo) 2 the ſame Diſtance 
from them, when they begin to re-appear, or emerge out of the Sun's Rays, 
which is called Heliacal riſing. And this riſing and ſetting is determined by the 
Stars Diſtances from the Sun, ed at the Sun's. riſing, ſetting, or any other 
Time of the Day. 


Given, as before. 
Required,. all thoſe Stars that riſe and ſet Heliacally, 


1. Bring the Sun's Place to the Eaſtern-ſide of the Horizon (che Globe 
being rectiſied as before) and fix the Globe, 


2. Fix the Quadrant of Altitude in the Zenith. bh 
, ; 3. BY 


— 
—— — 

— —— — 
3 e 


. tw.) 


3. By turnin, the Quadrant Eaſtward obſerve” what Stars of the fir 
Magnitude are 130 above the Horizon, for thoſe Stars riſe He/iacally ; the 
like at 14% for thoſe of the ſecond Magnitude, &c. | 


4+ Bring the Sun's Place to the W -fide of the Horizon, and fix the 
Globe again. 


5. By turning the Quadrant Weſtward, obſerve. what Stars of the firſt 
Magnitude, are 130 above the Horizon, for thoſe Stars ſet He/iacally ;; the 
like at 14 for thoſe of the ſecond Magnitude, Oc. | 


Note 1. A modern Writer on the Globes (Mr. Fenning } finds fault with the Almanac 
Writers, for begihning the Dies caniculares, or Dog- days on the-30cb of July, from 
the Heliacal rifing ef that famous Star called Siriia, a Star of the firſt Magnitude 
in Canis major, or great Dog ; he miſtaking that Star for the Coſmical riſing of ano- 
ther called Procyon, a Star of the ſecond Magnitude in Canicuia, or the little 
Dog. Now, as the Sun, on the 3otb Day of July is then in 6 54 of MN, if thoſe 
Degrees and Minutes be brought to the Eaftern- fide of the Horizon (the Pole being 

| firſt elevated to the Latitude of the Place, viz. London) it will be found that, not 
Ser ius (for Sirius will, at that Time, be near 9* below the Horizon) but Pracyan 
vill then rife Coſmically ; i. e. Procyon and the Sun will both riſe together, which 
is reckoned the ſirſt Duy of the Dies canicularer (thoſe Days being ſo called from 
Canicula the little Dog) and that theſe Dies caniculares continue all the while that 
Precyon is hid in the Sun's Rays, which is till the 7rb Day of Seprember, at which 
Time, he being juſt emerged out of the Sun's Rays, becomes Viſible, and then 
riſes Heli i. e. is ſeen to . riſe a little before the Sun, and thus end the Dog- 


days. . 

2. The Heat of the Weather, common in thoſe Days, is by no means tobe aſcribed to 
this Star, nor to the Sun's being in the Sign M only, as ſome have thought; but to 
the Earth's being replete with the firey Rays of the Sun, which it had received 
during the ing Part of the Summer, Hence the Heat above the Earth, and 
the Heat within it, being reflected back again, muſt affect, more or leſs, every liv- 

ing Creature upon the Surface of it, where ſuch Heat is reflected: And if this is 

granted round about the Parallel of 51 32ʃ, it muſt be much more ſo in a Lati- 
tude more to the Southward ; and moſt of all in the torrid Zone : And therefore, 
as the like Heat happens before the Dog-days, as well as in them, the Dies canicu- 
lares themſelves, are remarkable for nothing but the Dog - Star or Procyon's riſing, 
4k either with the Sun, or a little before it, Again; 

4 Some aſcribe to the Dog-days the want of Health uſual at that Time ip and about our 
own Latitude: The like Complaint was anciently made at Rome; but, Horace, in 
his th Epiſtle to Macenas) attributed the want of Health in that City, not ſo 
much to the Dogyays {tho* ſuch want of Health happened at that Time) but to 
the Fruits, particvlarly Figs, as Frevs prima ſeem to indicate, which, were eaten 
too liberally, they coming in at that Seaſon, and alſo to the exceſſive Heats, where- 
by Perſons became careleſs of themſelves ; and this is the Caſe with ſuch as dwell 
quite round the Parallel of London, or more Southern Latitude. In the Dog-days, 
which make the latter Part of the Summer Quarter, the Seaſon affords plenty of 
ripe Fruits, of almoſt all Kinds, and theſe are fed upon in ſuch a plentiful Manner, 
that ſome (of the younger Sort eſpecially) ſcarce ever know when ta leave off, 
which is the Reaſon, why ſo many alvine Fluxes, and other Diſorders prevail; add 
to this, the Heat of the Weather, firſt, immediately from the Sun, and ſecondly, 
refleted from the Earth as beforementioned, both which, contribute very largely, 
to 1 up that ſickly Seaſon heie ſpoken of, and not at all the Dog-days metely 
as ſuch. 0 

. The Beginning and Ending of the Dog - days are not the ſame in every Latitude 

a they Beginning and Ending ſooner Tags ac Latitude than ina large one, as 8 
evident from depreſſing the Pole to a ſmall Latitude, when it will appear that the 
Sun muſt be in a Place in the Ecliptie, prior to that of a larger Latitude, to riſe 
Coſmically with Procyon, and in the higheſt Latitudes, where the Sun either ſets not, 
or riſes not for many Days together, and where Procyon never ſets, ur, in high 
Southern Latitudes, where he never riſes, they have no Dog-days at all. 
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4. Canicula, Sirius and Procyon, were formerly one and the ſime Star in the Conftel- 
lation, called Canis Major : The Lating called it Canicula, or little Dog; the Greets 
Ttięios from Drought, becauſe, about that Time, the Fountains and Brooks were 

. dried up, tho exceſſive Heat; and Pliny and Galen Procyen from going before ; 
that Star being always the firſt of that Magnitude, that appears if that Conſtella- 
tion. 88 2 

5. To thoſe who lived in the Lat. of 30* N. as the antient Egyptians, and in a little 
higher Latitude, as the ancient Grecians, Sirius, when in the Meridians of thoſe 

Places, was, at the higheſt about 429 above the Horizon; whereas to the Inhabi- 


tants of the Lat. of 51* 32! N. he is but 21% above the Horizon at higheſt : and 


in a Latitude ſuperior to that, he is ſtill lower. N n 

6. Canicula to which Procyon belongs, as it is now underſtood, is a Conſtellation very 
different and diſtant from that called Canis major to which Sirius in the ancient Ca- 

. nicula belongs. 8 = ' » 

7. Hence it appears, that the Dog-days of the Moderns, and the Dogo. days of the 

Ancients are not the ſame, they being derived from different Conſtellations. 

8. The Dies canicalares or Dog- days of the Moderns, begin with Precyon's rifiog Co/- 
mically with the Sun; very likely in Imitation of the Dies caniculares of the An- 
cients, who began theirs with Sirzus's riſing Heliacally, making no Account of his 
riſing Coſmically, becauſe he could not then be ſeen (the Canicula of the Moderns 
being at that Time diſregarded) while Sirius, tho' a Star of the firſt Magnitude, is 
ſo remote in the Latitude of London, or higher, as not to be worth our taking 
Notice of in that Shape. Thus the Imputation of Error is eaſily taken from the 
Shoulders of our preſent Almanac Writers, and laid upon the Back of that Gentle - 
man, who finds fault with them, he being in reality the only faulty Perſon, 


8 PROBLEM XXV. 
The Latitude of a Place, Day of the Month, and Moon's Place in the 
liptic being given, to find her riſing, ſouthing, and ſetting. 
| Given, London, Lat. 5 1 32' N. June 1, and Moon's Place 17* 4/ 
in . ; . | 
Required, her riſing, ſouthing, and ſetting. 
1. Rectify the Globe for the given Latitude. - _ 6 
2. Mark the Sun's Place, bring it to the Meridian, and fix the Globe. 
3. Put the Index to Noon, | 
4. Mark the Moon's Place on the Ecliptic. 8 
5. Bring it to the Eaſtern Horizon, and the Index will ſnew the Time 
of her riſing, viz. about 100 paſt Midnight. | 
6. Bring it to the Meridian, and the Index will ſhew the Time of her 
Southing, viz. about 4 5. 38m. A.M. 
7. Bring it to the Weſtern Horizon, and the Index will ſhew the Time 
of her ſetting, viz. about gh. 22m, A.M. N 
Note, This Problem is nearly alike with that of the Harveſt Moon. Prob. 67. p. 75- 


PROBLEM XXV. 


The Latitude of a Place, Day of the Month, and any particular Planet 
being given, to find the Place of that Planet on the Globe, together with 
the Time of its riſing, ſouthing, and ſetting. 5 

Given, 122 Lat. 5 1 32 / N. Aug. 1. h 7 25 in & and its Lat. 
2 29 8. | | ; | 


Required, the Place of that Planet on the Globe, its riſing, ſouthing 
and ſetting, . 
1. Rectify 


/ 


_ S + 


% our ww@—tceacc cen A a4 


( 161 1 0 | 1 ? » 
AE" N 4 * 


x Rei ihe Globe for the Ladiade of Londen | [22 its 
2. Find the Sun's Place in the Ecliptic for the given Dar. L | 
je 2 Mark it, bring it to the Meridian, and fix Globe. 
4. Bring the Index to Noon. 
. * the Planet's Place on the Globe, according to ins Latirde and 
Lon 
7 5 it to the Faſtern-fide of the Horizon, and fix the Globe. 
1 8 the Index, and you will find it rife at almoſt 11 5. P. M. 
Bring it to the Meridian, and fix the Globe * | 
He Ob rye the Index, and you will find it South, ph 37 m. A. M. 
10. Bring it to the Weſtern Horizon, and fix the Glo 
11. Obſerve the Index, and you will find it ſet at 12 5. —_ at Nook, 


Nate, The rifing, ſouthing and ſetting of > Comet ma be thus obtained when its 
- Place is Known. f ö 
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e 
h p. 53, 77, and 80, concerning an Ephemeris ; I thought it would not 
be amiſe, in this Place, not only to ſhew what it is, but Alſo to explain 
ſuch Paſſages therein, as are difficult to Learners; and alſo others, when 
they happen to meet with-one, and reject it merely becauſe they are un- 
ble eo anderfinddt . 1 e 
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Th for Explanation af tbe lu, Dart af PARKERS 
© EPHEMERIS, — 


HE Place of a Planet, ie en Dave the Earth, 3 
called its Geocentric Place; as on the left hand Pages, 
2. The Place of a Planet, when it is viewed from-the Sun, is called i its 
Heliocentric Place, as on the ri inks hand Pa 
3. The Geocentric Pho the . and Planets, are taken 
Notice of in every Pay of ev Month. ; 
4. The Heliocentric Places only once in fix Days. 
Note, In the Uſe of the Globes, is had to Geocentric 
Ule of the Orrery, A. ana. 
5. The ſmall Table, at the Top of the left hand Page, contains th 
Planets Latitudes, calculated to * ſixth Day; and are ſometimes 
or North, and ſometimes 8. or South: And the Planets are noted at the 
Bottom of chat Table, they ferviog 'for their reſpective Columns, both 
upwards and downwards. 
6. At the End of this Table is a little Column, reſpecting che Moon's 
—_— Node, marked thus S, which ſhews the Sign, and alſo the De- 
2 gree 1 of ſuch & in that Sign. 
e reſt of the Page, which contains the Planets Motions Geocentric 
is explained as follows, viz. 

(1.) The firſt Column contains the Days of the Month, marked M. D 

(2.) The next contains the Sign, Degrees and Minutes, which 
Sun is in for each Day. 

(3. ) The next contains the Sign, Degrees and Minutes, which = 
Moon is in for each Day. 

(4-) The next contains the Moon's Latitude, which is ſometimes B, or 
Borealis, Northern ; and ſometimes A. or Auftralis, Southern. 

(5.) The next five Columns, contain the Signs, Degrees and Minutes 
of \ ſeveral Planets h Saturn," U Jupiter, & Mars, 2 Venus, and 
Mercury, which are ſometimes D. or Direct, movin from Weſt to 
and ſometimes R or Retrograde moving from Eaſt to Weſt: And when any 
of them move fo ſlow as to continue in the ſame Sign, for a good many 

| — * ſuch Planet is ſaid to be Stationary, tho! i it is never marked 
as ſuc 

(6.) The laſt Column, contains the Degrees and Minutes of the Sun's 
Declination, which is ſometimes N. or Norib, and ſometimes 8. or South, 
according as it is North or South of the EquinoRtal Line. 

7. The right hand Pape, contains as follows, wiz, \ 

(1.) The Heliocentrie Motions of the Planets h Saturn, U Jupiter, & 
Mari, © or ® the Earth, 2 Venus, and y Mercury, in Signs, Degrees 
and Minutes, as viewed A the Sun, in Part of a ſmall Table at the 
Head of the Page. The other Part of the ſaid ſmall Table, contains (1) 
the Beginning and Ending of Da -light, where jt is to be obſerved that -A 
middlemoſt of the three oor of | Numbers is Minutes, thoſe on each Si 

are Hours, and ſignify that whenever Day-light begins (as on the firſt 
Day ef Jaxzary) at 59 Minutes * 5 in Fn wers. it ends 59 Mi- 


gutes 


 ( bs 


nutes before 7 at N ret 
Riſing ad bevy the Sun, where it is do be obſerved, as. before. that 
the middlewoſt of the three Rows of Numbers is Minutes, and thoſe gn 
each Side are Hours, and 5 chat whenever. the Sun riſes (as an the 
firſt Day of Janna] at 9 Minutes aſter 8 in the Morning, it ſet» 9 Mi- 
nutes before 4 in the Afternoon. (3) The next contains the true Account 
of Time, that à good Clock ought to go at, whether faſter or flower than 
the Sun ; and ſigniſes (as on the firſt Ge Janet) that a good Clock 
t e Sun. | 


ſhould: be 4 Minutes, 22 Seconds faſter . a0 1 
2 Below this ſmall Table, is another, but larger, and fignifies as fol- 
ws, vx. | ; nr 3 
42 The firſt Column contains all the Days of the Month in their na» 
(2.) The next contains the Time of High-Water at Londin- Bridge in 
orning. 


(3.) The next contains the like in the Afternoon. 3 ; 
(4-) The next 6.Columng, contain the ſeveral A of the Sun and 
Planets, as they are Longitudinally diſtant from. the Moon ; and therefore 
are called Lunar Aſpects, which contain ſeveral Marks, as follow, wiz, 
When the Sun or any of the Planets are a, third Part of the Eclipric or 
Signs, & 8 120 Degrees diſtant from the Moon, this Mark & called a 
rine is ved. 8 K "pt 
When they are hut 3 Signs, or a fourth Part of the Ecliptic diſtant, i. 6. 
go Degrees, they are ſaid to be Quartile, which is ſignified by this Mark 


bs Bp gay Wc oe i. 4. 60 Degrees diſtant, they are ſaid to be 
ö » . 4. 5 aun : are . 
Sextile, and known by this Mark &. | 
| OW any two Planets are in Conjunction, they. are ſhew'd by this 
Note, Two celeftial Bodies are ſaid to be in Conjunftion, when both are upon the 
_  ſameLine of Longitude ; tho” they may not be in the ſame Point of the Heavens; 
but ſeveral Degrees diſtant in Reſpect of Latitude. e 


When in Oppoſition they are diſtinguiſhed by this Mark 9, and the 
Figure or Figures placed after any ſuch Mark, ſhew the Hour from Noon 


| when ſuch Aſpect ed, or ſhall happen, on the Day againſt which 
that Numbor Bands. 12010 * * 


9. The next and laſt Column, contains the mutual Aſpe&ts, or as they 


were formerly called. (by the then Editor) _ at the Earth; i. e. ſuch 


as are to be ſeen by the Inhabitants of the : Theſe Aſpects being 
ſometimes A Trine, ſometimes [] 2uartile, ſometimes & Sextile, ſome- 
times & in Conjandion, and ſometimes & in Oppofition : Tho' no more 
Planets than 2 are obſerved at any Time to be ſo in the ſaid Ephemerts. 
10. In the ſame Column of mutual Aſpects, the Moon's being in 4pogee 


and Perigee are mentioned, which ſignify, that when the Moon is in Apogee, - 


ſhe is then fartheſt from the Earth; and when in Perigee, ſhe is then neareſt 
to it. 

11. There are alſo two other Words, wiz. Apbelion and Peribelion, which 
tho not mentioned in the Ephemeris, I think it improper to let them paſs 


* 


z or 1 Minute aftet 6. (2) The next contains the 
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„ (166) 
by unobſerved. That Point of the Earth's, or of any Planet's Orbit, v 
in ſuch Planet is fartheſt off from the Sun is called its Fpbelion,” and the 
oppoſite Point, in which it is neareſt to the Sun is called its Peribelion. 
Now in Order to make all this appear plain and eaſy to the — let 
any Day in the Month January be taken at Pleaſure, as Jannary the 7th, 
dn the left hand Page; at the upper Part of it, it appears that h was in 
19 66˙0 N. Lat. U in 1 27 8. Lat. & in 49 87 N. Lat. ? in19 40 
N. Lat. J in 30 / N. Lat. and the Moon's Node in 15 3“ f . 
In the lower Part, for the ſame Day of January, it appears that the G 
was in 179 387 of V Capricorn; ) in o 46 of 25 Cancer; the Lat. 
of the D was 40 g51' S.; h moved Retrograde 12 f in th ergo; 
A moved direct 2® 21' in N Piſies; & moved Retrograde 69 12/ in 
& Leo; ⁊ moved Direct 11® 34' in £ Sagittarius; moved Retro- 
e 130 42' in Vf Capricorn; and the Sun's Declination was 22 18' 
. of the Equinoctial. 355 ä a 
On the right hand Page, let the ſame 7:4 Day be given, and then on 
te upper Part of the Page on the ſame Day it will appear, that, to an 
Eye in the Sun, h was 7 51' in m Verge; UM was 10% 21“ in X PI 
ces; d was 25 7 in 28 Cancer; © was 17“ 38“ in s; 9 was 189 
10 in & Libra; and was 25% 5; in 93: Cancer ; Day. light began 
56 Minutes after 5 in the Morning, and ended 56 Minutes before 7 at 
Night; the Sun aroſe 5 Minutes after 8 in the Morning, and fat 5 Mi- 
nütes before 4 in the Afternoon; and a good Clock was 7 Minutes, 4 Se. 
_ *conds, too faſt, +2 PIES 

Again on the ſame 7th Day, it was High Water, 36 Minutes after 12 
in the Morning, and 3 Min. after 1 in the Afternoon; h and the Moon 
were Sextile, or 609 diſtant, 22 Hours after Mid-day or Noon; that 
is 10 O Clock on the next Day in the Morning; M and the Moon were 

- A Trine, or 1209 diſtant, at three o' Clock in the Afterneon; and 
the Moon were in Oppoſition 21 Hours after Mid-day, that is 9g o Clock 
a the Morning of the next Day; and h and ⁊ were Quartile or 90 
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A new and- complete 


DESCRIPTION. 


Ih! 08 the T ERRESTRIAL and CauzorraL 9 
8 LOBE 8. 
With their ſeveral Uſes. 
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Containing 12 Nautical Problems; or, 'various "Methods of 
finding che Latitude at SEA, by the LOBES 


YE SEEING "GIOI8" OY n 8 


"x By he $UN. 


"PROBLEM I 


HE Sun's Meridian Alditude and Declination being given b 
the Ship's Latitude. $5 


Given, the Sun's Meridional Alttade, Southard of ts Oblerver, 
57 31' and Declination N. 190 3“ 

Required, the Latitude. | 
Note, The Decli ound in an B of N. 
b 

1. Mark the Degrees of Declination on the Meridian, 

2. Slide the Meridian upwards or downwards, till that Mark is 57* 
31' above the Horizon on the. Southern Side. 

3. Then obſerve, on the other Side of the Horizon, how many Degrees 
— Pole i 3 elevated, which is e to the Latitude required, viz. 510 

N. Or, 

* The Degrees of the Meridian; cut-by the Horizon on the Southen-{id, 
are equal to the Complement of the Latitude. 


9 2:64 1 PROBLEM II. 


Leder s Declination and Amplitude being chew,” to find the Ship's 
titude. 

Given, the Sun's Declination 1 * W. and Amplitade 209 Northerly 

from the Eaſt. | 

Required, the Latitude, YL ed 

2 | q 2 1. Elevat 


(its »: 
x. . 


7. a; Irlidge the firſt Point of ꝙ to the Meridian, and fix Wb Glove. © 
3. Fix the Quadrant of Altitude in the Zenith. 


4. Mark the Degrees of the Sun's Peclination upon the Quadrant. : 
5. Move the Quadrant, till the Mark on it cuts the Equator, which will 


be 48 57 the Latitude defired, rechaned from ls * 


— 


. * ES blu III. EE 


The Sun's Altitude, at any Hour before or after Neem * . 
and Place being given, to find the Ship's Latitude. 


Siren, the Sun's Altitude 200 0 A. M. 


Vit 


8 
5 
C& 


. —— Azimuth 64 20' from the S. EL 1 . | 


ly. 
— Place 5 1 * 
— 
Sun's Place is 
. 
1. Find the Sun's Place in the Reliptie, and matle it. 
2. Elevate the North or Souch Fele (according. to che Side of the Line 
the Ship is on, Rai Foes OO IR OI to the Sun's Altitude / 
— . 
« Fix the Quadrant of Altitude in the Zenith, | 
= On the Horizon, reckon 64% 20/ fram the South, and bring the 
Quadrant to that Point, Where keep it. 
5. Turn the Globe about, till the Sun's Place, aniihy Quatre epi 
cide which k will bo in 51 . the [ Latitude en 1 


— — — IT 


. 
* F 3. 7 «a © N 
10 Fr P * - 
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The Sun's Declination, and andes due Eaſt of Welt being gin, t 


find me Ship's Latitude. 


Given, Sun's Declination 179 22 N. Altitude 120 25 ue E. 
- Required, the Latitude. 


1. > po _ North Pole to the Complement of of oo Sun's dne 


ir r 2 4 ; 
Quadrant of Altitude in the Zenith. 
ſt Point of M to the Meridian, and fix the Globe. 


Bring the 
1 85 — ao: en eee een wn 


ws Ring chat Mark to the Equinoctial. 
5. Obſerve, where it cuts the EquinoRial, viz. in 38 28 as Com- 
phe of the rout hangs, $1, TY 1 LE 


Ki _— PROBLEM V. 


The Sun's Declination, and the Time, when 1 das Eat or Weſt, 
being given, W * gh 


5 
5 


" Given” 


1 
Di 


* - 


K Ru 


2 a th day ger Ne nd due Ex a 6A, 112 
Required, the Latitude of the Place. I 
| Note, When the Declination is South in North Latitude, or North in South Latitude, | Y 

the Sun is never due Eaſt or Weſt above the Horizon, during that Time. ; 10 

bs Eleyate the NorthPole (becauſe the Latitude is ſuppoſed to be North, | | 

_tho' the Degree is not known) to the Sun's Declination. | (hi 

© 2, Fix the Quadrant of Altitude in the Zenith, © 1 

od Reduce thy Thaw Bias. 6 FEIS 99 Degrnny, which is one Hour 160 
4 Reckon, thoſe Degrees upon the Horizon, from the Eaſt, Squthward, 
becauſe the Obſervation is made in the Morning, and there make a Mark, 


the Obſervation. bad been made in the E Degrees 0 
. hrs adery 0% bo Wed, n | 
. Bring the Quadrant of Altitade to Ms Mark, aud hold c there. 
; Obſerve what Degree of the Quadrant is Cut by the Equinoctial, 
"vis, ae: 30% 0 Complement of t e Tienda, or 50 30/7 from the © 


Nats M ia not material what Part of the Equinodiat coincides with the . 
becauſe, if the Globe be turned quite round, every Part of the will 
| touch the Quadrant jm the ſar Point. 5 e | 

by r FROBLEM VI. 


| "The Suse Amplitude and Aſcenſional Difference being given, to > find 
| the Ship's Latitude. 
Given, the Sun's Amplitude 199 from the Eaſt, Southward ; and 
Aſcenſional Difference 156. | 
Required, the Latitude. | 


| © © x. Elevate the North Pole to the Aſcenſional Difference, wiz. 15% , 
2. the Quadrant of Altitude in the Zenith. 
3. the firſt Point of ꝙ to the Meridian, and fix the Globe. 
4. M the Complement of the given Amplitude upon the Quadrant. 
5. Bring that Mark to the 1 3 which will cut it nearly i in the 
' fame Degree, with that of the Sun's Declination, viz. about 12” ; at the 
* fame Time the Quadrant will cut the Horizon in the Degree of the Pole's 
* $3. 67 e e which is the Latitade required, | 


PROBLEM I, 


The Meridian Altitude of a known Star being given, to find the Ship's 
tirude,. 5 
Given, Alasbaras, in 8 329 30 its Meridian Altitude. 
Required, the Latitude. 
1. Bring Aluabaran to the Meridian, and fix FRY Globe. 
2. Reckon the given Altitude towards the Southern-ſide of the Horizon 


from the eds 25 30! make a Mark on the 
Nada: N 3+ Bring 
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3. Bring r 


4. Obſerve on the North-ſide, b many Degrees the Narth-pote 5 is 
e 15 325 which is the Latitude de required, 


PROBLEM u. 


Two Stars taken at Pleafure; the one io the Meiidijn, We other "_ 
or ſetting, being given, to find the Ship's Latitude. 


© Given, one Star any where in the Meridian, wiz. RY in cu 
and another, wiz. Cor Leonis, juſt riſing. 
| Required, the Latitude, 
. 1. Bring the Star, in the Meridian of the Heavens, to the Meridian of 
the Globe, and fix the Globe to the Meridian. 
a» N Move: the Meridian upwards. or downwards, till you ſee Cor Lais, 
juſt riſing 


3. Obſerve how many 1 the Pole is * 5 32 
which is the Latitude requ 


PROBLEM In. 


The ſeveral Altitudes of two Stars, taken at Pleaſure, on the ſame 
Azimuth, or Point of the Compaſs, being given, to find the'Ship's Latitude. 


0 78. E. 4 E. or 
Given, Preryon, Altitude = = 32 gol S. E. by E. 
The Thigh of Caſtor, or left Knee of Pollux 49 30 ) nearly. 


Required, the Latitude. 


1. Bring the given Stars above the Horizon, in the oriental Hemiſphere, 
becauſe their Azimuth is in that Semicircle, or on that Side. 

2. Move the Quadrant of Altitude on the Meridian, in ſuch Manner, 
that it may touch both the obſerve Stars, at their proper Degrees of Alti- 
tude, and fix it. 


3. Fix the Globe to the Meridian, and keep the Quadrant in this Situ- 
ation, 


4. Move the Meridian in the 3 and therewith the Globe, till o on 


he * coincide with, or touch the Horizon, i in che S8. E. by E. Point 
ereo 


5. Obſerve how mack the Pole is pa ix. 519 32', which is the 
Latitude required, 


PROBLEM IV. 


The Declination and Azimuth of a Star being goes to find the Ship's 
Latitude. 


0 7 


Given, Ardturnt, in Bostes, Declination 21 0 N. 
„ Azimuth 55 0 or N. E. by E. * 
Required, the Latitude, . 
1. Elevate the North Pole to the given Azimuth, 
2. Fix the Quadrant of Altitude in the Zenith, 
3. Mark the Star's Declination. on it. 


( 271 )- 
4. Bring the firſt Point of Y to the Meridian, and ix the Globe. 


ak Turn the Quadrant of Altitude, till 215 marked on it coincide with 
Ka ane which will be at 519 hey = to the Latitude,required. 


PROBLEM V, 


3 and Azimuth of a Star being given, to find the Ship's =; 
tu 


Given, Syriur, Altitude 15%, and Azimuth S. E. by S. 4 E. 


Required, the Latitude. 


1. Elevate the North Pole to the Star's Altitude. 

2. Fix the Quadrant of Altitude in the Zenith. 

3- Bring it to the Star's given Azimuth, iz. S. E. by S. 2 2B. 

4. Turn the Globe, till Syrivs meets the Quadrant, which will be in 


51 32/ che Latitude required. 


PROBLEM VI. 


The Day of the Month, and Hour of the Night, that a Star is either 
rifing or ſetting being given, to find the Ship's Latitude. 


Given, October 20th, and Arfurus, riſing at 45. 30 m. A. M. 
Required, the Latitude. 


1. Rectify the Globe to the Face of the Stars, at the aboveſaid Time, 
as near as you can, by Prob, XXIV, and fix it to the Meridian, 
2. Move the Meridian backwards and forwards, till the Star obſerved, 
comes to the Eaſt-fide of the Horizon (or Weſt-fide if ſetting). 
Obſerve where the Horizon cuts the Meridian under the elevated 
Pole, which is 529 327 N. the Latitude required, 
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Containing the Nature and Uſe of an ORRERY. 


. . — * _ 


— 


1 E Orremy (by ſome improperly called the Orrery Globe) is an 
| Inftrument contrived to repreſent the Solar Syſtem, or the ſeveral 
Poſitions of the Sun, Earth, Moon (with the Manner of the Solar and 
Lunar Eclipſes) and the reſt of the Planets in the ſame Order, as the 
great Author of Nature has thought fit to place them. | 
It was the Invention of a late Nobleman in Ireland, wiz. the Lord 
Orrery, Earl of Orrery, a Town in that Kingdom; and from the Noble- 
neſs of the Contrivance, and its contriver together, has ever ſince paſſed 
by the Name of that Earldom. 
The Orrery, at firſt, was made with only the Sun, the Earth, and the 
Moon revolving about it: But this was very ſoon improved, and formed 
into an Hemiſpherical, and by others into a compleat Armillary Sphere; 
which laſt exhibits the beſt Idea of the true Syſtem of the World, with 
the djarnal and annual Motions of the Celeſtial Bodies, and may alſo be 
rendered capable of ſhewing the third Motion of the Earth, or the Motion 
of the Poles of the World about the Poles of the Ecliptic, which occafions 
the Preceſſion of the Equinoxes ; or with more Propriety, the Retroceſſion 
of the Earth's Nodes in the Space of 25920 Years, which is the great 
- Platonic Yeax ; This is occaſioned by the Stars having a progreſſive Mo- 
tion from Eaſt to Weſt, at the rate of one Degree of Right Aſcenſion in 
76.2000 3 (for 72 x 360=25920) but the former or Hemiſpheric Orrery 
been, and is ſtill more in Ule, as it is eaſier to be managed, and may 
þe purchaſed much cheaper than the other. | 
Orreries are of two Sorts, viz. thoſe moving by Clockwork, and others 
which move only by the Hand, called manual Orreries. 
- Thoſe moving by Clockwork are extreamly entertaining; for by turn- 
ys ſmall Winch, all the Orbs are ſet in Motion at once, viz. both cir- 
cular and central, juſt as they are moved in the Heavens : And all the 
Phenomena, or Appearances of the Planets, and their Setellites are ex- 
hibited to View, whether direct, 8 or e, in the ſame 
Manner as they are obſerved from the Earth. Fad 
The other Sort called Manual, anſwer the ſame End as the former ; but 
by being moved occaſionally with the Hand only, and not by Clockwork, 
can't be ſo curious, tho? they may be rendered nearly as Uſeful, by a ſxil 
ful Inftrutor. | | | 
Theſe Orreries are ſo contrived as to ſhew the Ptolemaic and Copernican 
Syſtems at Pleaſure, and thereby inform the Learner how erroneous that 
Syſtem is, which was firſt invented by — and how true and agree - 
gble to Reaſoꝑ that Syſtem is, which was firſt invented by gens 


» — 


18 
ma 


, ( 174 ) a 
afterwards revived by Copernicus. And altho? I have already given fome 
Accounts of thoſe Syſtems, prior to the Uſe of the Celeſtial Globe z yet, 
I ſhall, without referring the Reader back to them, go over them again, 
with ſome. Addition, that I may be the better unde concerning he 
Uſe of the Orrery. | * 


„ ” * 


| or de 5 UN. 
The great gilded Ball, placed in the Middle of che Inſtrument, repre- 
ſents that glorious Luminary of Heaven, 5 leck the 
or by the Hand are made 

; S "% 


Sun, roun which all the other Planets move, 


to do ſo. is p f 6 ; 8 — . * 

His direct central Motion is from Weſt to Eaſt, once in 25 Days, and a 

half on his own Axis ; but that Side next to the Earth always appears 

Retrograde, or from Eaſt to Weſt, becauſe the Macule thereon are ſeen 

to move in that Manner; and this without any incongruity, -becauſe the 

oppoſite Sides of any thing circular always move contrary Ways. 
| Note, Any Point on the Surface of the Sun moves with the velocity of about 4385 
Miles per Hour, ES | 479) - 

His Bulk was 2 d to be 600000 Times greater than the Earth; 
but now, fince the laſt Tranſit of Paus, he appears to be 1 g00000' Times 
J_ than the Earth: And as he has no circular Motion, he can have 
no Orbit. * Ri ef ; een REY 

The Via Solis, or Sun's Way, is a common Expreſſion, according to the 
Appearance of the Sun's Motion, becauſe he ſeerns to move in the Ecliptic 
from Sign to Sign; and therefore he is faid to be ſometimes in one Sign, 
and ſometimes in another: But in reality it is the Earth that moves in the 
Ecliptic ; and then let the Earth be in what Part of the Ecliptic it will; 
that Sign in the Ecliptic, which is diametrically oppoſite, is the Sign 
which the Sun is ſaid to be in, becauſe he appears as if he was iti 


Sign. 5. 
Of MERCURY, 


Next to the Sun is the Planet Mercury, whoſe circular Motion is ſuch, 
that the greateſt Elongation, or apparent Diſtance between them, is no 
more than 280, 7, e. if two right Lines be drawn from the Center of the 
Earth to the Centers of the Sun and Mercury, they will malce an Angle of 
28 and therefore, becauſe he is always in the Neighborhood of the Sun, 


he never can be ſeen at Night, but in the Crepu/culam or Twilight, 7. 6. a 


little before the Sun riſes, or a little after he is ſet, according as he is to 
the Eaſtward or Weſtward of the Sun; or in a total Eclipſe, when the Son 
is quite darkened by the Interpoſition of the Moon; or finally, when he 
8 ovir the Sim: 11 1.805 $106" 44 
His direct Motion is from Weſt to Eaſt, when he is beyond the Sun; 
bat Retrograde, or from Eaſt to Weſt, when he is between the Earth and 
the Sun; and Stationary, or ſeemingly ſtanding ſtill, when he is about 
changing theſe Motions one into the-other. ; 

According to Sir {aac Newton, the Heat and Light of the Sun on the 
Surface -of Mercury are ſeven Times as intenſe as on the Surface of the 


Earth, in the Middle of Summer; which as he found by Experiments = 


222 ror Frese 222 


8 


| ( 473 ) 
chat P 
a Degree of Heat, therefore muſt render Mercury uninhabitable to Crea- 
tures of our Conſtitution : And, if Bodies on its Surface be not inflamed 


and ſet on Fire, it muſt be becauſe-their Degree of Denſity or hardneſs is 


< ionably greater than that of ſuch ces with uus. 

Fe be Revolution of Mercury round the Sun, which is his Year, is per- 
formed in 87 Days, 23 br. 16 mix. with a Velocity of about r0g9000 
Miles in an Hour. His diurnal Motion or Revolution on his own Axis, 


which is the Length of his Day, is not yet determined; nor is it certain, 


whether he has ſuch a Motion round his own Axis or not; tho” it ma 
ſtrongly be preſumed, that he has, as well as the other Planets; e 
one half, at leaſt one third, muſt be in perpetual Darkneſs, or at beſt a 
kind of Twilight. 1 | | 
What variety of Weather or Seaſons this Planet may be liable to, is as 
hard to determin as the Length of his Day; inaſmuch as the Inclination 
of his Axis to the Plane of his Orbit is not known; his Vecinity or near- 
neſs to the Sun hitherto forbidding all ſuck Determinations. ; 

Mercury changes his Phaſes like the Moon, according to his ſeveral Po- 


ſitions, with regard to the Sun and the Earth. It appears full in its ſupes 


ior Conjunctions with the Sun, becauſe the whole. illuminated Hemiſphere 
can only be ſeen : In his approach toward the Sun, his Light is falcated 

or horned, like the New Moon. The Diameter of Mercury is 2980 Miles, 

and his Diſtance from the Sun 36.281.700 Miles ; and his Size almoſt 7 

Times leſs than the Earth. - 1 4 N | | 

The Diameter ofthe Sun viewed from Mercury appears near three Times 


as big as it appears from the Earth; this Planet being almoſt three Times 


as near to him as we are; and therefore the Sun's Diſk appears more than 
ſeven Times as large as to us. 
Venus and the 28 when in oppoſition to the Sun, ſhine with full 
Orbs, and afford a noble Light to Mercury, f 


Of VENUS. 


Next to Mercury, in this moſt uſeful Inſtrument, is the Planet Yenas, 
which. alſo revolves about the Sun from Weſt to Eaſt in her direct Motion; 
and from Eaſt to Weſt when Retrograde: And tho? ſhe makes a larger 
Orbit than Mercury, yet her greateſt Elongation or apparent Diſtance from 
the Sun is never more than 48, and for this Reaſon is never ſeen late at 


t. B 

This Planet being larger than Mercury, and when Retrograde alſo much 
nearer the Farth, f abundantly more refulgent: And according to her 
Poſition with the Sun, is ſeen ſometimes in the Morning before the Sun 
riſes, and then ſhe is called Phoſphorus, or the Morning Star; and ſome- 
times in the Eyening after the Sun is ſet, and then ſhe is called Heſperus, 
or the Evening Star; and ſometimes ſhe riſes and ſets with the Sun, and 

then ſhe is neither one nor the other. : 
In her dire& Motion, ſhe is beyond the Sun, but when Retrograde, ſhe 
is between the Earth and the Sun; and when ſhe is about altering either 
ef theſe Poſitions, ſhe then, for a Time, becomes Stationary. 


* 


by a Thermometer, is ſufficient to make Water boil, Such 


Venus 
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Pinus is eaſily diſtinguiſhed by her Brightneſs and Whiteneſs, 'which 
exceeds that of all the other Planets, and which is ſometimes ſo conſider- 
able, that in a duſky Place, ſhe projects a ſenſible Shadow. 
ler periodical Courſe round the Sun, which is her Year, is 

in 224 Days, 17 Hours nearly, with the Velocity of about 80000 Miles 
in an Hour; and her Motion round her own Axis, which is her natural 
Day in 23 Hours, Her Diftance from the Sun is near 68:000.000, or 
rather 67.795.500 Miles, and Size and Bulk ſomething leſs than the 
Earth. | 


. 5 


Note 1. The relative Diftances of the Planets from the Sun, according to Profeſſor 
Hornſby's abſolute Diſtances are as follow z ſuppoſing the Diſtance of the Earth te 
de 2000.00, . | | | 

| _—_  - - - - - - 
Venus = - - = - - < - 723,33 
Farth (as above) - - » 1000,00 
Marr. 1523,69 
Jupiter 1 — x - _ =» - $200,98 
Saturn —— <w» — - —— 9540,07 


Hence the Ratios of their reſpective Diſtances are eaſier or better diſcovered, than by” 


comparing their abſolute Diftances. Thus 


Having the relative to find the abſolute (the Earth's abſolute Diſtance by the Paras 


Fivea, viz. 87,65) it is | 
24 a8 1000,00 2 387,10 11 93,726,900 : 36, 287,00, 
or rather 36,2$1,633% = the Diſtance of Mercury from . 
the Sun, Propius weritatem, or. nearer the Truth, Sic 
pro alas, & inverſt, In like Manner for others, «nd 
the Reverſe, x 


4. The relative or comparative Diſtance of 7enus from the Sun, to that of the Earth 
is ee or not e Se. 
too. oo x ll : | 
Venus is rarely ſeen to ſhine with a full Face, but has r juſt 
like the Moon, being ſometimes gibbous, ſometimes horned, and ſome- 
times full ; and her illuminated Part is conſtantly turned toward the Sun, 
ſhe receiving all her Light and Heat from him. 
As to the Quantity of Light and Heat, which Venus receives from the 


Sun, they can't be in ſo large a Degree, as on the Surface of Mercury, yet 


* 


they muſt be in a much greater Degree than on the Surface of the Earth ; 


the Orbit of Venus being placed between the Orbits of Mercury and the Earth. 
And as her Axis is not quite at right Angles with the Plane of her Orbit, 


tho? nearly ſo, her Days and Nights all over her muſt be nearly equal, that 


is, about 11 hrs. 3 each, except at her Poles, where it is almoſt always 
Day : And if, upon the Account of the Sun's ſmall Declination, there 
- ſhould happen to be Night in thoſe Places, it can't be dark, if Refraction 
be admitted, tho! it is at preſent quite uncertain, whether ſhe is ſurround- 
ed with any Atme/phere or not. | | 


Note, Mercury and Venus are called inferior Planets, becauſe their Orbits are within 
that of the Earth, = WE” of 
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| Of che EARTH and MOON, 
Next to Venus is the Farth, with her Satellite or Moon moving round 
about her, at the ſame Time that ſhe moves round about the Sun, _ 

The Earth, in her Motion, makes a regular Orbit, but the Moon's Or- 
bit, by her 1 attending on the Earth, as her ſuperior, becomes 
= complicated, Regular as to her Motion about the Earth, but in de- 
ſcribing her Orbit with the Earth round the Sun is ſo irregular as to be 
continually croſſing and recrofling the Orbit of the Earth; conſequently ' 
is ſometimes within the Earth's Orbit, and fometimes without it, by whic 
means ſhe is ſometimes (i. e, when New) abundantly nearer to the Sun 
than the Earth is; and at other Times (i. e. when Full) abundantly more 
diſtant and remote. 

The Motion of the Earth is always direct, or from Weſt to Eaſt, when 
compared with the Sun, but when compared with the other Planets, the 
Eye being in any one of them, has like them an apparent retrograde 
Motion alſo. fp + 

The Diſtance of the Earth from the Sun is about 93,726,900 Miles, 
and Bulk 1200000 Times leſs than it. In her circular Motion ſhe re- 
volves about the Sun in 365 Days, 5 brs. 48 min. 55 ſec. (which conſti- 
tutes her Year) at the Rate of about 67256 Miles in an Hour ;, as has been 
before obſerved ; but in her central Motion, ſhe turns about her own Axis 
from Weſt to Eaſt once in 24 Hours, which makes her natural Day. 

The Quantity of Light and Heat, which are received on her Surface 
from the Sun, are not always the ſame, but variable. In ſome Places, as 
at the Equator, it is very hot ; in others, as at the Poles, it is always very 
cold; in other Places, as at the temperate Zones, it is ſometimes hot, ſome- 
times cold, and ſometimes at a Medium. | | | 

The Moen is an Attendant upon our Earth, whom ſhe Reſpects as a 
Center, and in whoſe Neighborhood ſhe is conſtantly found. 

She is known to have a threefold Motion, viz. Central, Circular, and - 
mixed Circular. MOOT Xo | Ws 

1. The Moon has a central Motion, as ſhe turns about her own Axis, 
which is performed once in 27 Days, 7 hrs. and 48 min. which conſtitutes 
her natural Day. 3 

2. She has alſo a circular Motion round about the Earth, which is per- 
formed in the ſame preciſe Time. And, —w— Oe EI | 

3. She has a mixed circular Motion, as ſhe is carried, with the Fart, 
round about the Sun, with an inconceivable Impetus or Force, | 

As to her other different Motions, we are to obſerve, that at the Time 
of New Moon, ſhe is with us by Day, and then ſhe is between the Earth 
and the Sun, moving in a dire& Motion ; but at the Time of Full Moon, 
ſhe is with us by Night, and then her Motion is retrograde, becauſe the 

Earth is then between her and the Sun. When ſhe is in her Quadratures, 

| ſhe is with us partly by Day and partly by Night; ſhe bong in her firſt 

Quarter, Eaſtward of the Sun, and in her laſt Quarter, Weſtward of it, 

| and at thoſe Times is then in or near the Earth's Orbit. And tho? in her 

direct Motion, ſhe apparently moves retrograde or from Eaſt ts Weſt, yet 
that is owing to the Earth's Revolution on its own Axis from Weſt to Eaſt, 

and not from the real Motion of the Moon that Way, notwithſtanding, 


that ſhe riſes in the. Eaſt and ſets in the Weſt, 2 
4 | A a — The 


ud as ſome of the 


6 8 


As the Moon moves in an Ellipſe (equally about her Axis) yet an ap- 


and returns again zu fatu 55 and this js called her Libration. This hap- 
pens every Revolution, Vide Keil's Aſtron. 175 "ng 333 

Th e Moon receives from the 

5 5 receives: For, 

when the Moon is in ConjunQtion with the Sun, z. . New Moon, e is 

then neareſt to the Sun, and conſequently receives more Light and Heat, 


ſame Light ag Heat as the Earth does. 
The 


ward of the Sun, The immoveable ones are Seas and large Lakes, be- 
cauſe being tranſparent, they abſorb a great Part of the Rays of Light, 
The lucid or, bright Parts of the Macu/z, are Iſlands and Peninſulas ; 
| he Jucid Parts of the Maculz are brighter than others, 
rhey muſt be very high denſe Rocks and Promontories. The other luci 
Parts, Which are very large, are Continents, Which by their ſolidity admit 
of no Rays of Light beyond their Surfaces, and therefore the Light is the 
more ſtrongly reflected. 3 | Es OY 4 
\ Some ew have argued as follows, wiz. * The Moon is encompaſſed 
With an heavy and <laſtic Armo/phere, wherein Vapours, and other Ex- 
. * halations aſcend, and whence they return in the forms of Dew 8 — 
| | f | « Hence 


- 


( 19 ) 


£ Hente a rs, that this Planet is a Body, in all Reſpects, like bur 


* Earth, and fitted for the ſame Purpoſes. It is denſe, opake, has Moun- 
© tains and Vallies, Seas with Iſlands, Peninſulæ, Rocks and Promonto- 
* ries 3 a changeable Aimgſpbere, wherein Vapours and Exhalations riſe 
* and fall; it has Day and Night; a Sun to illuminate the one, and our 
Earth, which ſerves as a Moon, ſometimes to illuminate” the other; it 
has Summer and Winter, Winds, Rain, Miſts, Froſt and Snow ; and 
© from the Inequalities of her Surface has Lakes, Rivers, Springs, c. 

Now Nature, it is well known, produces nothing in vain: ' Rains, 
* and Dews fall on our Earth to make Plants vegetate ; and Plants take 
© Root, grow, produce Seeds, and Fruits for Animals to feed on. 
But Nature is ſtill uniform and conſiſtent with herſelf; and like Things 
* ſerve for like Ends. Why then may there not be Plants for Animals 
in the Moon; and to what other Purpoſe fo nice a Proviſion for therh ?* 

* Theſe Arguments will receive new Force, if it be conſidered, that 
* our Earth itſelf is a Planet; and when viewed from the other Planets, it 
appears in one like the Moon, in another like Venus, in another like 
* Tupiter, Wc. a Similitude between the Planets, both optical and phy- 


* ſical, being a ſtrong Preſumption, that their Furniture is alike alſo.— 


See Chamb. Didtianary, under the word Moon, © J58 

But however all this is, our. preſent 4fronomers do not believe, that 
there are any Seas in the Moon; the antient Philoſophers indeed, ſuppoſed 
the dark Spots to be Seas, but the Moderns, with better Teleſcopes imagin 
them to be deep Pits and Caverns, whoſe Shadows fall within them. 
Keils Aftron. Le. p. 108. Again, oe 7! 

Some few have mentioned an 4tmo/phere, but far the greateſt Part of 
Aſtronomers have been of a contrary Opinion: for, if there was an A. 
moſphere any thing like ours, it would moſt certainly obſcure the fixed 
Stars, in the Moon's appulſe to them; but this has never yet been ob- 
ferved to be the Caſe. On the contrary, they preſerve their Luſtre in- 
tirely to the Moment of their Occultation, and diſappear inſtantaneouſly ; 
and as inſtantaneouſly recover their Light, when they appear again on the 
other Side. Now, if there be no 4:#oſþhere, there ſhoald not be any 
Clouds, Rain, Hail, Snow, or other Meteors expected. However; if 
there be any ſuch Thing, it muſt be vaſtly more rare than our terreſtrial 
Atmoſphere, and yet perfectly ſufficient, not only for the Being, but for the 
well-being of the Inhabitants, and all productions of that Planet. 
2 125 2 | 

That the Body of the Moon (and other Planets) is of a terreſtrial 
Nature, admits of no Diſpute, but the Qualities of their Compoſitions, 
and the Kind of Inhabitants are at preſent aut of our Sphere of phyſical 
Knowledge, Mountaine. ke 


Of MARS. 


Next to the Earth is the Planet Mars, moving in his Orbit round the 
Sun, in a direct Motion from Weſt to Eaſt, but in his retrograde Motion 
from Eaſt to Weſt. 3 Fog 
Whether he has any ſecondary or Moon revolving round him or not, is. 
not-known ; however none, as yet, has been diſcovered, for which Reaſon 
it is thought by ſome, that he 9 no Attendant of that kind. _ | 
——- "a2 en 


( 180 ) 
When Mars moves in a direct Motion, he is then, with Reſpect to the wit 
Earth, beyond the Sun, and with us by Day, and therefore cannot be is 2 
ſeen, except it ſhould happen at a total Eclipſe of the Sun, -bat when his Mil 
Motion is retrograde, then it is that he is neareſt the Earth, and with us 
by Night. | 
His Diſtance from the Sun is about 143,8 18, ooo Miles; and Size al- 
moſt eight Times Jeſs than the Earth. He revolves round the Sun in 15 
321 4..23h, 27 m, which is his Year, with a Volocity-of about 5500: 


Miles in an Hour; but round his own Axis in 244. 40m. which is his / 
natural Day. | | . 80 
Note, The Diameter of the Earth to that of Mars, is nearly double (the Earth equ 
| being 7970 Miles, and Mars 4400 Miles) and therefore the Magnitude of the firſt the 
to that of the laſt, ſhould be nearly as $ to 1. ; all 
Mars always appears with a ruddy troubled Light; whence 4fronomers ed 
conclude that he is encompaſſed with a thick cloudy Atmoſphere, which, : 
by diſturbing the Rays of Light in their Paſſage, and re-paſſage thro? it, 16 
occaſion that Appearance. | | | : ice 
This Planet's: mean Diſtance from the Sun is to the Diſtance of the SY 
Earth from the Sun, as 1.5 to 1 : ſo that a Man placed in Mars, would Ti 
ſee the Sun's Diameter leſs, by one-third than it appears to us; and con- | lite 
ſequently the Degree'of Light and Heat, which Mars receives from the our 
Sun is leſs, by one-third than thoſe received by the Earth. Again rio 
Mar, is five Times nearer to us, when he is in Oppoſition, than when cor 
he is in Conjunction with the Sun. And therefore, fince the viſible Diſk by 
and Luſtre of a Planet increaſes in a duplicate Proportion of that wherein Pr 


the Diſtance is diminiſhed, Mars will appear 25 Times bigger and brighter 
when he is ia Oppoſition to, than when he is in Conjunction with the Sun, 
Keil's Aftron. Lea. p. 176. ts. | . 

The Axis of the diurnal Motion of Mars is nearly at right Angles with 
the Plane of his Orbit; hence it appears, that in one and the ſame Place, 
on his Surface there is but little Variety of Seaſons, or ſcarce any Diffe- 
rence of Summer and Winter. However, Places ſituated in different 
Latitudes; 1. e. at different Diſtances from his Equator, will have different 


Degrees of Light and Heat, on account of the different Inclination of the 
Sun's Rays to the Horizon; as it is with us, when the Sun is in the Equi- fro 
noxes: And for the ſame Reaſon alſo, the Days and Nights are equal; an: 
i. e. 12 hrs, 20min, each, except at his Poles, where it is always, or for Li, 
the moſt part Day; atleaſt it is never Night, becauſe the Sun is always in fun 
the Horizon, or but very little depreſt below it; : f all 
Note, This Appearance is nearly the ſame in the other Planets, according to the in« ' Hf 
clinations of tbeir Planes, which are but little. | 
| N . ; or 
Of JPFITEDB. - = 
Next to Mars is the Planet Jupiter revolving round the Sun, from Weſt or 
to Eaſt, in his direct Motion, but in his retrograde Motion from Eaſt to Az 
Weſt. | 5 
Jupiter is the biggeſt of all the Planets; and its Revolution about its co 
Axls at the Equator is the ſwifteſt, it being performed in g hrs. 56 min, — tie 
Now, if the Earth at the Equator, runs 15 nautical Miles in a Minute, ta 


with 


( vr ) 


with what incredible Swiftneſs muſt this Planet turn at its Equator, which 
is 254571 Miles in Circumference, and turns in 9 Br. 56min. that is 427 
Miles in 1 Minute = 7 Miles in 1 Second; which is thus found, - 


, b. M. . | 60 
9 56 = 596; and 596) 254571 (427 + Miles in 1 Minute, 


OM dns | 7 + Miles in 1 Second, 

This Planet has 4 Satellites, or Moons, moving round him from Weſt 
to Eaſt, which with him are all carried round the Sun, making ſuch un- 
equal and irregular Orbits as our Moon does, they being ſometimes within 
the Orbit of their Primary, and ſometimes without it. Theſe Moons are 
all Teleſcopic, and therefore none of them are capable of being diſcover- 
ed by the bare Eye. , ay 

Theſe 4 Moons, or little Stars were firſt diſcovered in Tah, in the Year 
1610, by Galilæus, an Italian Aſtronomer, who called them Afra me- 
diczea, medicæan Stars, but we the Satellites of Jupiter. 
After him M. Caſſini, a French Aſtronomer, determined their periodical 
Times and Diftances from Jupiter in Semidiameters : But, as theſe Satel- 
lites have been very narrowly examined, by ſome eminent Afronomers of 
our own Time, as well, as by Monſieur Caſſini, I ſhall here give their pe- 
riodic Revolutions, according to the late Mr. Hodg ſors Theory of them, 
compoſed from Mr. Flamftzed”s Obſervations and Tables, as communicated 
by my preſent worthy Friend, William Mountaine, Eſq. F. R. S. 
r W | 


| PAY * 
1 Satellite 1 18 28 33 5.96, [Diſtances in Semidiame- 
8 wn Y IF 3.04 9-494 & ters, or greateſt Elonga- 
go np nit 3+ 9:47 15.141 tions from Jupiter's Body. 
4-==--1618 5 4 26.630 

Sonnet of | 1 


Beſides theſe periodic Revolutions about their Primary, they ſeem to re- 
volve about* their own Axes, as the ather Planets do: And this appears 
from the ſame Satellite's ſhining brighter at one Time than at another ; 
and that when one of them hath appeared with its utmoſt Splendor, the 
Light of another has been conſiderably diminiſhed ; from whence it is 
further probable, that ſome Part of their Surfaces do very faintly, if, at 
all, refle& the ſolar Rays to us, as bas been jaken Notice of by ſeveral 
0 Aſtronomers. el , FR F _— e 2 te 

This Planet has a Phenomenon, peculiar to itſelf, wiz. the tria Cingula, 
or three Girdles or Zones, commonly called Jupiter Belts, which thro? a 
Teleſcope, make a very pleaſing Appearance. According to Sir Jaac 
Newton, they are formed in his Atmoſphere, in which are ſeveral Maculz 
or Spots; from the Motion of which, the Motion of Jupiter round his 
Axis is ſaid to have been firſt determind. ; 

In his direct Motion, he is with us by Day, and is beyond the Sun, and 
conſequently at his greateſt-Diſtance from us; but in his retrograde Mo- 
tion, * is with us by Night, is neareſt to us, and it is then only that he 
tan be ſeen by us. | | e His 


* 


a (unn), ; 


His Diftance from the Sun is 487,472,000 Miles, and Bulk above 1200 
Times greater than the Earth. reyolves about the Sun in 12 Years 
nearly, which is his Vear; and about his own Axis in 94rs. 56min. which 
is his natural Day. 4 ; 14 
The Day and Night of Jupiter are very near of the ſame Length all 
over his Surface, wiz. 6 Hours each, except at his Poles, where it is con- 
tinual Pays at leaſt never Night admitting Refraction, as formerly men- 
tioned ; the Reaſon of which is, becauſe . bs Axis of his diurnal Rotation 


* * is nearly at right Angles, with the Plane of his Orbit. 


' + Note, Mr. Gregory computes the Diſtance of Jupiter from the gun to be d 
Times as great as that of the Earth from tbe Sun j whence be gathers that the 
Diameter of the Sun, to an Eye placed in Jupiter, would not be above a fifth Part 
of what it appears to us; and therefore his Diſk. would be 25 Times leſs, and 
his Licht and Heat in the ſame Proportion © . 

MLS Of SATURN. 

Next to Jupiter and his Satellites is one more, and that is the utmoſt of 

our Syſtem, that we know of; wiz. the Planet Saturn revolving like the 


reſt, round the Sun from Welt to Eaſt in his direct Motion; but in his re- 
trograde Motion from Eaſt to Weſt. | 


1 j 


Jupiter has 5 Satellites or Moons, all teleſcopic, moving round him 


from Weſt to Eaſt; and as they move round the Sun with their Superior, 
muſt make irregular Orbits in that particular; they being ſometimes within 
the Orbit of their own Planet, and ſometimes without it. | 
There is a very particular Phenomenon belonging to this Planet; wiz. 
a large broad and lucid Ring of about 2 1000 Miles broad, at ſuch a Diſt- 
ance from him, as js equal to its breadth, inſomuch, that ſametimes, with 
a good Teleſcope, that Diſtance 1s very perceptible, and the Eye that views 
Saturn and his Ri 55 can alſo ſee the Diſtance between them, and look 
thro? the Space. The Rev. Mr. Pound, makes the whole Diameter of the 
Ring, to the Diameter of Saturn, as 7 to 3. N 
In his direct Motion, he is like Jupiter, fartheſt from us, being then 
beyond the Sun, and with us by Day; but in his retrograde Motion, he 
is neareſt to us, and is Viſible, being with us by Night, the Earth being 
then between him and the Sun. N | | 
His Diftance from the Sun is 894,162,000 Miles ; and his Bulk is more 
than 1488 Times greater than the Earth. He revolves about the Sun in 
the Space of 30 Years nearly, which is his Year, with the Velocity of about 
22000 Miles per Hour; but in what Time about his own Axis, no body 
can tell; his great Diſtance from the Earth, and want of Macule (at leaſt 
none can be ſeen by our beſt Teleſcopes) put it out of the Power of the 
ableſt Afronomers to determine, whether he has any ſuch Rotation or not 
(tho! it may be ſuppoſed he has) and therefore the Length of his natural 
Day cannot be adjuſted, ; II 
The Diſtance of Saturn from the Sun, being ten Times greater than that 
of the Earth from the ſame ;' it is found, that the apparent Diameter of 
the Sun ſeen from him, will not exceed three Minutes, which is but little 
more than twice the Diameter of Venus. The Sun's Diſk therefore to an 
Inhabitant of Saturn, will ap 100 Times leſs than it does to us, and 


both its Light and Heat will be diminiſhed in the ſame Proportion; and 


therefore 


2. 


; 
; 
L 
| 
| - 
; 


1 i 
therefore the warmeſt Regions in Saturn, even under his Equator, are 
much colder than our frigid Zones. | | | 
The periodical Times of the Satellites of Saturn, and their Diſtances 
ſrom him in his Semidiameters, according to Dr. Keil, are as follow; viz. 

d. h. 8 | 5 | 
I Satellite 1 21 Diſtance 4 4 Semidiameters 
2=-==-==-- 217 -=-=- 5 + ditto | 
$ = -- 16 0 - - - = 18 ditto 
" $----79 $->--> 0 | 
Nite, Other Aſtronomers have given us their periodic Revolutions, both of Jupiter 
| and Saturn, but they all differ a. little in their Computations z and no wonder, 
fince different Eyes and different Inftroments may be the Occafion of different 
Computations : But the grand Cauſe of theſe Differences ariſes from the Difficulty 
there is in meaſuring, to the greateſt ExaGneſs, the Diameters of the primary 


Planets, However, this is not ſo eſſential as the Proportions between the Diſ- 
tances, and thoſe are now pretty well adjuſted, 


| Of COMETS. "of 
| Beſides the ſeveral Planets beforementioned, there are other Sorts uſually 


called Comets, which are heavenly Bodies in the planetary Region, appear- 


ing ſuddenly, and after ſome Days or Weeks Appearance, again diſappear ; 
and during the Time of their Appearance move in very long and narrow 
Ellipſes, or excentric Orbits, being ſometimes ſo near the Sun as to be 
within the Orbit of Mercury; — ſometimes ſo remote from him, as to 
be without the Orbit of Saturn. Sir 1/aac Newton defines them after the 
following Manner. WEE 2 5 
1 Comets (fays hot woot Author) are compact, ſolid, fixed and durable 
% Bodies, or a kind of Planets, which move in very oblique Orbits, every 
« Way with the greateſt Freedom, perſevering in their Motions, even 
« againſt the Courſes and Directions of the Planets ; and their Tails are 
« yery lender Vapours, emitted by the Head or Nucleus of ſuch Comer, 
« ignited, or heated by the Sun“. | | 3 
Thoſe long Tails, or Trains of Light are always oppoſite to the Sun, 


which are of a fainter Luſtre the farther they are from their own Bodies. 


Comet}, are popularly diſtinguiſhed into three Kinds, bearded, tailed, 
and Hairy; tho” in effect, this Diviſion rather relates to the ſeveral Cir- 
cumſtances of the ſame Cimet, than to the Phenomena of ſeveral. 

Thus, when the Comer is Eaſtward of the Sun, and moves from it, the 
Comet is ſaid to be bearded, becauſe the Light marches before it in Manner 
of a Beard. | 

When the Comet is Weſtward of the Sun, and inclines toward it, the 


Comet is ſaid to be tailed; becauſe the Train follows it in Manner of a 


Tail. 

Laſth, when the Comet and the Sun are diametrically oppoſite (the Earth 
being between them) the Train is trid behind the Body of the Comet; ex- 
cepting a little that appears around it, in form of a Border of Hair: 
hence called hairy. But, at all Times, this Tail or Train of Light is ſo 
extremely thin and fine, that the Stars are viſible thro? it. | 


Their 


F 


Their Courſes are not among the fixed Stars, but among the Planets; 
and as the Motion of the Earth either conſpires with them, or goes againſt 
them, their Appearances, with regard to the Earth, muſt be changed; 
end like Planets they muſt ſometimes appear ſwifter, ſometimes ſlower, 
and ſometimes Retrograde. 

Now, if Planets (like Mercury) are the more Denſe, by how much the 
nearer they are to the Sun, that they may be the better enabled to reſiſt, 
or endure the Heat of the ſolar Rays; and on the other hand (like Saturn), 
are abundantly leſs denſe, by how much the farther they are from him, 
that they may the better receive the ſolar Rays to vivify and enliven them ; 
what muſt be the Mechaniſm of a Comer, which ſometimes receives a greater 
Degree of Light and Heat than Mercury, and afterward in its Paſſage thro? 
its Orbit, enjoys a leſs Degree of Light and Heat than Saturn“ And what 
muſt its Inhabitants be, who can endure ſuch an inconceivable Light and 
Heat at one Seaſon of its Year ; and ſuch an inexpreſſible Cold at ano- 
— Think Reader, and be aſtoniſhed at the wonderful Works of the Al- 
mighty, : 


Of the Diſtances of the PLANETS from the SUN, 


The Diſtances cf the Planets from the Sun are of two Sorts ; wiz, 
Relative and Abſolute, Ig | 


1. Of the relative Diftances. 


The aber Diſtances of the Planets from the Sun, and likewiſe from 
each other, are determined by the following Methods ; wiz. 


The Diſtances of the two inferior Pla- 
nets & and ? from the Sun, in Reſpect 
of the Earth's Diſtance from him, is had 
by obſerving their greateſt Elongations 
from the Sun, as they are ſeen from the 
Earth. | I 

The greateſt Elongation of Venus is 
found by Obſervation, to be about 48, 
which is the Angle S T 2, whence, by 
the known Rules of Trigonometry, the 

Proportion of 8 $ (which is the mean 
Diſtance of 2 from the Sun) to 8 T, 
which is the mean Diſtance of the Earth 
from him, may be eaſily found ; thus, 


Radius — = = = = = 10. 


ToST= 1000 = = = = 3. 
So is S. of ST 2 = 48? 9.87 10735 


ToS 2 =743. for 9's Diſt, 2.85 10536 rejecting Decimals. 


C 


After . 


LE 
Aſter the ſame Manner, in the Angle 8 T $, may be found the Di- 
lance of $ from the Sun = 8 . And, if the mean Diſtance of the 
Earth fröm the Sun = $ T be made 1000, the mean Diſtance of Yenus 
from the San = 8 $ will be 743, and of Mercury =S N = 358. 
if the Planets moved round the Sun in Circles, having him for their Cen- 
ter, the Diſtances here found, would be always their true Diſtances ; But 
as they move in Ellipſes, their Diſtances from the Sun will be ſometinges 

eater and ſometimes leſs. Their Excentricities are computed to be as 


rep =, 80 
| Bien, of 3 Foe — - $&C 


of the Parts abovementioned. 
Earth= = = 169 . RED 
Note 1. An Ellipfis is an oval Figure of no determinate Size, but has its tranverſe 
and Ho > 7p Diameters (each of them) ſometitnes of one Length, and ſometimes 
of er; and the nearer the conjugate or ſhorter Diameter approaches to the 
, tranverſe, or longer Diameter, the nearer ſuch an Elligſii approaches to a Circle. 
2, For the Formation of an Ellipfis, let two Pins be faſtened upwright of any con- 
venient Diſtance, at Pleaſure upon any Plane; alſo, let a Thread be tied looſely 
about them, which, when doubled, is of greater Length than the Diſtance of the 
Pins: Then let a Pencil ftretch out the ſaid Thread, and paſs along as the Thread 
| will. permit: the Figure thus made is an ys 
3. The two Points, where the Pins ſtood, are called the Foci of that Ellipfis, or Places, 
' where the Rays reflected from all the Parts of thoſe Curves do concur and meet. 
4. The Orbit of every Planet has the Sun in one of its Foci. 
5+ Half the Diſtance between the two Foci (which is the ſame with the Point of In- 
hi — of the two Diameters of ſuch an E/lipfis, and of equal Diſtance from 
either Focus) is called the Excentricity of fuch a Planet's Orbit; that Point not 
being the Center of the Orbit, tho” it is the middle of each Diameter. 
6. The Excentriciry is different in all the Planets: and in little Schemes, or Inſtru- 
ments mage to repreſent the planetary Syſtem, the greateſt Excentricity is ſo ſmal}, 
. that it cannot-well be conſidered otherwiſe than as the Center of a Circle, and 
| therefore the Orbits of all the Planets are regarded only as Circles. 
The Diſtances of the , D 


ſoperior Planets ; wiz. Sap -- = 
7 " 4 
'S, N 


* 


„ A, and Þ, are 
found, by, comparing 
their true Places, as. 
they are ſeen from the 
Sun, with their appa- 
rent Places, as they are 
ſeen from the Earth. 
Let 8 be the Sun, the 
ſmall Circle A BC the 
Earth's Orbit; AG a 
Line, touching the 
Earth's Orbit, in which 

; the ſuperior Planets are 
ſuppoſed tobe ſeen from 
the Earth in the Points 
of their Orbits 5, A, 

H; and let I, D, E, E, 
G, H, be a portion of 

a great Circle in the 

Heavens, at an infinite G 


(186 ) 


Diſtance: Then the Place of & ſeen from the Sun is D, which is his true 
or heliocentric Place; but, from the Earth at A; he will be ſeen in G, 
which is called his apparent or geocentric Place. So likewiſe M will be 
ſeen from the Sun in E, and h in F, their heliocentric Places; but a 
SpeRator from the Earth at A will ſee them both in the Heavens in the 
Point G, which is their geocentric Place. The Arches D G, EG, and 
F G being the Differences between the true and apparent Places of the ſu- 

rior Planets are called the Parallaxes of the Earth's annual Orb, as 
een from thoſe Planets, IDS ek 


Note, Parallax is the Diſtance between two Places in the Heavens, in which the ſame 
Object is ſeen, when viewed at two different Places, either from the Earth, or from 
any other Planet. Or, 
2 It is the Difference between the true and apparent Diſtance of any heavenly Body 
from the Zenith of ſuch Planet's true Place; being eſtimated from the Center of 
the Earth, and its apparent Place viewed from any Spot on the Surface. 


If thro' the Sun you draw S H parallel to A G, the Angles A & 8, 
AUS, and A h S will be reſpectively equal to the Angles DS H, ES H, 
and FS H; and the Angle A GS is =the Angle G $ H, whoſe-Meaſure 
is the Arch G H, which therefore will be the Meaſure of the Angle AGS, 
the Angle under which the Semidiameter A S of the Earth's Orbit is ſeen 
from the ſtarry Heavens. But this Semidiameter is nothing in Reſpect of 
the immenſe Diſtance of the Heavens or fixed Stars; for, from thence, 
it would appear under no ſenſible Angle, but look like a Point; and 
therefore, in the Heavens, the Angle G 8 H, or the Arch G H vaniſhes, 
and the Pcints G and H coincide ; and the Arches DH, EH, and F H, 
may be conſidered as being of the ſame bigneſs with the Arches D G, 
E G, and FG, which are the Meaſures of the Angles A & 8, A V S, and 
A h 8, which Angles are nearly the greateſt Elongation of the Earth 
from the Sun, if the Earth were obſerved from thoſe reſpective Planets, 
when the Line G h U & A touches the Earth's Orbit in A. The nearer 

ny of the ſuperior Planets is to the Sun, the greater is the Parallax of 
the annual Orb, or the Angle under which the Semidiameter of the Earth's 
Orbit is ſeen from that Planet. In 4 the Angle A & 8 (which is the viſi- 
ble Elongation of the Earth ſeen from &, or the Parallax of the annual 
Orb, ſeen from that Planet) is about 42? ; and therefore the Earth is al- 
ways to the Inhabitants of &, either their Morning or Evening Star; 
and is never ſeen by them fo far diſtant from the Sun as we ſee 2. The 
greateſt Elongation of the Earth ſeen from U, being nearly equal to the 
Angle A A 8, is about 11%. In h, the Angle AHS is about 6, which 
is not much above a fourth Part of the greateſt Elongation we obſerve in 
Mercury: And ſince Mercury is ſo rarely ſeen by us, probably the 4fro- 
nomers of h (except they have better Optics than we — have not yet 
diſcovered that there is ſuch a Body as our Earth in the Univerſe. 

The Parallax of the annual Orb, or the greateſt Elongation of the 
Earth's Orbit, ſeen from any of the ſuperior Planets being given; the 
Diſtance of that Planet from the Sun, in Reſpect of the Earth's Diſtance 
from him, may be found by the ſame Methods, as the Diſtances of the 


_ Planets are. Thus to find the Diſtance of & from the Sun, it 
Sf bo | f 


A 


( 1% Þ 


' As the Sine of the Angle 88A : | . 5 
Is to Radius:: 
So is the Diſtance AS (the Diſtance of the Earth ſrom the Sun) : 2 
T0 8 (the Diſtance of Mars * the Sun), | 
| { \ | Or thus, | | | 
As the Sine of 84 A 4 — - 9.8255109 
Ts to Radius TER — —-— —- - 10. 
| Sois AS== 1000 - - - - - 3, | . 
To S$= 1494. = — 6 3. 1744891 


DR, the ſame Manner, the Diſtances of M and h are to be found. 
_ The mean Diſtance of the Earth from the Sun being made 1000, the 
mean Diſtances of the ſuperior Planets from the Sun are, wiz. 


$ - = 1494 1145 
U = = $240 and the Excentricity 4 250 
þ = = 9566 | | 547 


to or from which mean Diſtances, if you add or ſubtract their Excentrici- 
ties, you will have the greateſt or leaſt Diſtances of thoſe Planets from the 
Sun. Thus the mean Diſtance of & is 358, and its en is 80 5- 


421 358 — 80 is = 278 its leaſt Diſtance, and, 
158 ＋ 80 is = 438 its greateſt Diſtance, Sc. 


5 of the abſolute Diſtances. 


The Periods of the Planets, round the Sun; their Diſtances from him; 
their Axes or Diameters; their Velocities round their own Axes ; their, 
Bulk, or the Number of Times they are greater or leſs than the Earth, 
have already been mentioned, and are all of them found in the following 
Manner, vix. 

1. The Revolutions of the ſeveral Planets round the Sun, and alſo 
round their own Axes, are obtained by repeated Obſervations ; 3 very good 
Teleſcopes ; ſtrong Eyes; and much Patience. 

2. To find the abſolute Diſtances of the Planets from the San, in ſome 
determinate Meaſure, there muſt be ſomething given, whoſe Meaſure is. 
known, Now the Circumference of the Earth is divided into 3600, and 
each of theſe Degrees into 60 nautical Miles, or 69.5 Geographical Miles; 
ſo that the whole Circumference, contains 21600 nautical Miles, or 25020- 


Geographical Miles ; and by the known Proportion for ending the Dia- 5 


meter of a Circle from its Circumference, vix. 
22: 7 : : Circumference : Diameter 


the Earth's Diameter is found to be 6872 nautical Miles, or 7960.9 Geo- 
8 Miles; and its Semidiameter 3436 nautical Miles, or 3980.45, 

rn Miles. © | 
B b 2 | | The 


( 88 ) 


is ſeen from a certain Planet, may be found by compar bg true Place 
of the Planet, as it would be ſeen from the Center of the Earth (Which is 
known by S with its apparent Place, as it is ſeen' from ſome 
Point on the Surface vf it. 

Let CZ A be the Earth; Z C its Semidiameter ; O fond Planet, and: 
T HB an Arch of a great Circle in the Heavens, at an infinite Diſtance. 
Now the Planet O, will appear from the Earth's Center C in the Point of 
the Heavens H; but a Arty at the Point Z, upon the Earth $ Aga 


will ſee the ſame 
ObjeR in the Point 
of the Heavens B; 
and the Arch H B, 
the Difference, is 
equal to the Angle 
HOB = ZOC 
the Parallax; which 
being known, the 
Side CO the Di- 


ſtance of the Planet from the Center of the Earth, at that Time, may be 
eaſily obtained; This Diſtance of the Planet from the Earth, if it be de- 
termined, when the Centers of the Sun, of che ſaid Planet, and of the 
Earth, are in the ſame right Line, we have the abſolute Diſtance of the 
Planet's Orbit from the Earth's Orbit in known Meaſure: then it will be 


As the relative Diſtance between the Earth's Orbit and the Planet's 
Orbit: . 


Is to the ive Diſtance of the ſaid Plante from the 65 2 2 


So is the Diſtance of the Planer” s Orbit from the Earth's Orbit i in known 
Meaſure : 


To the | Diſtance of £ ſaid Planet 3 the Sun in the ſame r 


which being known, the Diſtances of all the other Planets from the 8 zun 


may be found. For it will be X 


As the relative Diſtance of any Planet from the Sun: Won, 

Is to the Diftance from him in a known Meaſure : : 

So is the relative Diſtance of any other Planet from him : : 1 

To its Diſtance in the ſame Meaſure. 1 


This may be done by finding the Diſtance of the Planet S., when doi is 
1 Op 1 to the Sun, after the ſame Manner as we find- the Diſtance 

or the like, at two Stations. 

2 & be Mars; D the Point on the Earth's Surface, where & is ver- 
tical in the foregoing Scheme, when he'is in Oppoſition to the Sun (which 
may be exactly enough found by Calculation) at which Time, let an Ob- 
ſerver at the Point Z (whoſe Situation from D muſt be known) take the 
Altitude of &, whoſe Complement will be the Angle & Z R; then in the 
Triangle $ Z C are given the Angle J Z C, alſo the Angle C (whoſe 
Meaſure is the Arch. DZ) and contognengly. the Angle Z &. C, which. is. 
the Supplement of the other two Angles to 180 the Parallax, pas” alſo. 

the Side Z C the Semidiameter of the Earth; * a we may . 


«K 


4 
* 


The Parallax of the Earth's Semidiameter, or the Angle under which it 


e gg. 


( 989g } g 


Os the Diſtance of g from the Earth : Byt the extreme nicety requires 
ih this Otten k it very difficult 10 determin the exact Bidlases 
of the Planets from the Sun; and therefore the celebrated Dr. Halley, has, 
in che Philoſophical Tranſactions, ſhewed us a more certain Method for 
finding the Diſtances of the Planets ; which is by obſerving the Tranſit 
of Venus over the Sun. | „ 5 

Vote 1. The Diſtances of the Planets one another, may be obtained 

Wer ae Dias Ber e ee 98 Fhtainey 8 
* Diſtante betueen Venus and the Sun, the Difference will be the Diftance between 
Mercury and Venus; and ſo of any other two Planets, But this js to be ſuppoſed 

only * they are in a right Line paſſing thro* their Centers and that of the Sun. 


2. On the Orrery their Diſtanees ate thus; ſuppoſing the Diſtance, of the Earth from 
the Sun to be divided into ten equal Parts, then F 1 


Mercury will be about 4 of thoſe Party 


Fes =» 7 
Earth (as above) 10 
Mars 2 . 
Fupiter = = - = $%, and 


Saturn . 4 - >. + 


3. To find the Diameters of the Planets, and thence their Magnitudes. 


© The Eye judgeth of the Magnitudes of diltant Objects, according: to 
the Quantities of the Angles under which they are ſeen (which is called 
the apparent Magnitudes) and thoſe Angles — greater or leſs in a 
certain Proportion to their Diſtances : Wherefore the Diſtances of the. 
Planets from the Earth, and their apparent Diameters being given, their 
true Diameters and from thence their Magnitudes) may be found. \ 
The apparent Diameters of the Planets, are found, by a Teleſcope, 
having a Machine fixed to it, called a Micrometer. | 


Let BD, or the Angle BAD be the apparent Diameter of any Planet, 


and A B or AD (which by Reaſon of the great Diſtances of the Planets 
in Reſpe& of their Magnitudes) may be conſidered as the. Diſtance of the 


ſaid Planet from the Obſerver, Now in the Triangle ABD, having the 


B 


Sides AD and AB given, and alfo the A le A; there are alſo the other 
Angles B and D (becauſe the Sides AB and AD are equal) whence the 
Side BD the Diameter of the Planet, may eaſily be found by Trigono- 


me | . , . . 
Nabe hence it ap that the ſame Body at different Diſtances, will 
ſeem to have very different Magnitudes, Thus the Diameter BD will 


a „ from the Point E, to be a great deal larger than from the Point 


A.; and as the Point E is placed in the Center between A apd the Object, 
it will be twice as large; for the Angle at the Center is equal to 1 


8 


” 
* 
K „ ——:t:! . —L—Lẽqmn1 K ꝶ Tr! L——eͤ H — ov 


55 _ © "0" | 
Angle at the Circumference, ſtanding upon the ſame Arch or Chord. 
It tho follows, that a ſmall Body, nets great Diſtance 22 may 
appear to be equal, or even to exceed another at a greater Diftance, tho“ 
immenſely bigger. Thus & 4 appears, under the ſame Angle, of the 
ſame bigneſs from the Point A, that the Line BD doth, tho' one vaſtl 
exceeds the other. And this is the Reaſon, why the Moon, which is mt 
leſs than any of the Planets, appears to us, vaſtly bigger than either of 


: 


ſamd Times greater, 1 90 5 | 
IT 4. To find the Solidities of the Sun und Planets 


L (uſe the following Proportion; wiz.) 
21: 11 : : the Cube of the Diameter; ſolid Content. 


. The fad the Nunber of Timer, that any of the htavenh Bodies are greate 
? or les thaw the Earth. © a 


(work thus). 


1. If the Solidity of any of the heavenly Bodies is greater than the 
Solidity of the Earth, divide the greater Solidity, by the Solidity of the 
Earth, and the Quotient is the Number of Times, that ſuch heavenly: 
Body is greater than the Earth. :- | TH | | 
2. If the Solidity of any of the heavenly Bodies is leſs than the Soli- 
dity of the Earth, divide the Earth's Solidity, by that leſs Solidity, and 
the Quotient is the Number of Times, that ſuch heavenly Body is leſs 
a than the Earth. % . Bp | 1 
The Orrery, in its greateſt Perſection, is contrived to move by Clock- 
work, as was ſaid before; i. e. by turning a ſmall Winch, the whole is 
ſet in Motion, in ſuch a regular Manner, and in ſuch Proportions of Time, 
one to the other, as thoſe great Bodies really move in the Heavens : But, 
as ſuch an one is extremely dear, and not to be purchaſed for ordinary 
ſcholaſtic Uſes, a ſmall manual one will ſerve for moſt ap 95 and give 
as many Solutions as may be convenient for the Pupil at the Time of In- 
ſtruction. ; Wo. TY 
By this Inſtrument, appears all Sorts of Eclipſes, whether Lunar, Solar, 
or Planetary, as alſo the Eclipſes of the Satellites, both of Jupiter and 
Saturn ; all which, together with the Tranfits of Mercury and Venus, are 
very eaſily accounted for; and the true Cauſes of them ſo very plain, that 
almoſt a Child may underſtand them. N 
The direct, retrograde and ſtationary Motions of all the Planets, bath 
inferior and ſuperior, are all diſtinaly ſeen, and the Reaſons of thoſe Mo- 
tions, at the ſame Time, made appear fo evidently by the Inſtrument it- 
ſelf, that Words can't do-it fo wall. ane be ofa aps 


- * 


gether with the increaſe and decreaſe of 'Days\and Nights. | X 
The ſeveral Phaſes or Appearances of the Moon, and her irregular Mo- 
tions in her Orbit, are here likewiſe made very plain and eaſy to the Pupil.” 
Mercury and Venus, by moving them round, will appear to make their 
Orbits, within the Orbit of the Earth; and therefore they are 3 
. tween 


The annual and diurnal Motions of che Earch are here clearly ſeen, to- 


them; and even to equal the Sun himſelf, which is many hundred thou- 


Zeg sg. Mop e ges g 


21892 2 2 
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| ( 192 ) 
between the Earth and the Sun, and ſometimes beyond the Sun. When 
they are between the Earth and the Sun, their- Motions are then retro- 
grade, but when they are beyond the Sun, their Motions are direct. It 
will alſo appear, that at the Earth Mercury never makes an Angle with 
the Sun greater than 23®, nor Venus more than 489. | 

That the Planets, Mars and Venus (the Orbit of the Earth being be- 
tween their Orbits) will ſometimes be very near the Earth, and ſometimes 
very remote from it; in conſequence of which, when they are neareſt to 
the Earth, they muſt appear largeſt and ſhine brighteſt ; and ſmalleſt when 
moſt diſtant from it. | | ; 

If a For apa be made, and put in the Place of the Sun, with ſuitable 
convex Glaſſes to give a ſtrong Light, without any other, it will then re- 
preſent that glorious Luminary ; then may the Moon be put in Motion, 
and the ſeveral Phaſes from New to Full, and from thegce to New again, 


will appear in a very pleaſing Manner, and alſo the contrary Phaſes of the 
Earth to the Moon: and thele, juſt as they appear to the Inhabitants of 

each Orb. 8 
Beſides the Eclipſes of Jupiter and Saturn; 1 Help. of the Lamp, 
ſeveral pretty Phenomena may be exhibited, with their Satellites; wiz. by 
putting them in Motion, and then obſerving how thoſe Satellites are im- 
merged, and as it were loſt in the Shadows of their Primaries, and after- 
—_ by the continuance of their Motions, how they are again emerged, 
and the Sight of them m_— z tho' theſe Phenomena. are better exhi- 
bited by the Clockwork than by the Manual one. 

With regard to Saturn and his Ring, the Space between them is diſco- 
covered very eaſily: for, as the Ring is made to turn, as it were, upon 
an Axis, that 8 may ſometimes be ſeen thro', and the whole Ring a 

ar in its full Breadth and Circumference, and ſometimes like a Arviphe 
ine running a-croſs its Primary, both icularly and horizontally. 

To ſum up all. The whole of the Orrery is ſo very plain and inſtrue- 
tive, that its uſefulneſs is beſt ſeen and explained by the ſtudy of the In- 
ſtrument itſelf; neither can any thing give ſuch juſt and eaſy Notions of 
that Syſtem of 4/ronomy, which is now upiverſally. received (and which 
our Youth ought to be acquainted with) like that Inſtrument, which is 
called the Orrery, 


- 


THE END. 
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Page 4 Line 18 for x put r. ee e 
f 1)9 for 42021805 put 42028805. 
= 6 — 47 for moves read 'move, © | 
11 —— 25 for Artic read Ardic. 2 
26 — 27 for or read called. e 
28 — 3 for Magaaoxa read Magadoxa. 
27 — 4 for 1 and read Land, 8 
k +28 — 34 for becouſe read becauſe. 
43 — 2 for m read m. | | 
53 —— 31 for Ephemaris read Ephemeris. | & 
54 —— 24 for centra read central. 
63 —— 33 for into equal Parts read into two equal Parti. 
65 —— 17 for there ore read then it. 
69 —— 21 for inclufive read incluſive, 
78 —— 19 for ve read have. | 
. * 83 —— 12 for D given egrees read Degrees, _ 
g 118 — 35 for Cormandal read Caramandel. WV 
131 — 3 for Biſext read Biſe&. 155 a 
ib — 4 for Subtile read Subftile. 
143 —— 2 for Eriethonius read Erichthonius, 
150 —— 41 for Vendemiatrix read YVindemiatrix. 3 
145 — 22 for of the Cc. read 4. Of the C. 
182 —— 20 for Tapiter read Saturn. 
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Bſolute Diſtances of 


the Planets = = = 
Africa, how divided - 
Almicanters s- 
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Altitude 16 
Meridian - 
America, how divided 26 


Amphiſcü - — 2 
Amplitude — — 
Analemma, and its 

ſtruction - = 
Angle of Poſition - 
Aſia, how divided 
Anticeci or Antœci 
Antipodes = = 
Antarctic Circle - 
Arctic Circle = = 
Aſcenſion right and oblique 
Aſcenſional Difference = 
Aſcii — — — — — — 
Atmoſphere = = = = 
Axis of the World 


Azimuths = = = - 
of a celeſtial Obje 
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3 Meridian = = — 2 
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Cancer (Tropic of) = = 
Capricorn (Tropic of) = 
Cape = = = = = = 
Cardinal Points = = = 
Celeſtial Latitude and Lon 

itude 0 
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Arctic and Antarctic = 11 


———— Celeſtial Longitude 5 
and Latitude - -F 7 
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Light and Heat = = 184 
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Declination = —- = = = 15 
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Diameters of the Planets,) 
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Diſtance between Saturn & |; 
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Farth a primary Planet = = 137 


| —— a Moon to the Moon 140 


has a twofold 1 N 
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Great Circle 
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